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4EXTENDED SUMMARY
The coherent physical concept of paranormal phenomena, including Kozyrev, Shnoll and
Tiller data of macroscopic remote entanglement, Biefeld-Brown, Podkletnov-Modenese,
Searl, Bearden, etc. effects, related to taping of ’free’ energy of vacuum, cold fusion and
different brunches of parapsychology, like remote vision, telepathy, telekinesis, remote
healing, clairvoyance, etc. - is absent till now due to high complexity of corresponding
theory and its multilateral character.
The mechanism of new fundamental Bivacuum mediated interaction (BMI), as a part of our
Unified theory (UT), explaining these phenomena, is proposed in this work. Presented in
this work concept of paranormal is based on my long term efforts, including creation of few
interrelated theories:
1) Unified theory of Bivacuum, rest mass and charge origination, fusion of elementary
particles (electrons, protons, neutrons, photons, etc.) from certain number of sub-elementary
fermions and dynamic mechanism of their corpuscle-wave [C - W] duality, as a background
of electric, magnetic and gravitational fields (http://arxiv.org/abs/physics/0207027);
2) Quantitative Hierarchic theory of matter, general for liquids and solids, verified on
examples of water and ice using original computer program: Comprehensive Analyzer of
Matter Properties (pCAMP) (http://arxiv.org/abs/physics/0102086);
3) Hierarchic model of consciousness: from mesoscopic Bose condensation (mBC) to
synaptic reorganization (http://arxiv.org/abs/physics/0003045);
4) Theory of primary Virtual Replica (VR) of material objects in Bivacuum and VR
Multiplication: VRM (r,t). The VR can be subdivided on the surface and the volume ones
(VRsur and VRvol. Both represents a three-dimensional (3D) interference pattern of
Bivacuum virtual waves VPWm and VirSWm1/2, modulated by C  W pulsation of
elementary particles and translational and librational de Broglie waves of molecules of the
object (the object waves), located correspondingly on the surface or in the volume of the
object, with basic VPWq1 and VirSWq1
1/2, representing reference waves
(http://arxiv.org/abs/physics/0207027). The infinitive multiplication of primary VR in space
in form of 3D packets of virtual standing waves: VRM(r) may be one of the conditions of
remote entanglement between macroscopic objects;
5) Theory of nonlocal Virtual Guides (VirGSME) of spin, momentum and energy,
representing virtual microtubules with properties of quasi one-dimensional virtual Bose
condensate, constructed from ’head-to-tail’ polymerized Bivacuum bosons (BVB) or
Cooper pairs of Bivacuum fermions (BVF). The bundles of VirGSME, connecting Cooper
pairs of nucleons in the coherent nuclei of Sender (S) and Receiver (S), as well as nonlocal
component of VRM(r,t), determined by interference of VirSWm1/2 of (S) and (R), can be
responsible for nonlocal interaction, telekinesis, telepathy and remote healing;
6) Theory of Bivacuum Mediated Interaction (BMI is a new fundamental interaction,
mediated by superposition of secondary Virtual replicas of Sender and Receiver. The BMI
is realized by VRM(r,t) mechanism and VirGSME bundles, connecting coherent atoms of
(S) and (R). Just BMI is responsible for remote macroscopic entanglement and different
paranormal and psi-phenomena.
The original Bivacuum concept, like Dirac theory of vacuum, admit the equal probability
of positive and negative energy. The Unified theory (UT) represents efforts of this author to
create the Hierarchical picture of the World, starting from specific Bivacuum superfluid
matrix, providing the elementary particles origination and fields, excited by particles
Corpuscle  Wave pulsation.
Bivacuum is introduced, as a dynamic matrix of the Universe, composed from non mixing
subquantum particles and antiparticles. The subquantum particles and antiparticles are
considered, as the minimum stable vortical structures of Bivacuum with dimensions about or
less than 1019m of opposite direction of rotation (clockwise and anticlockwise) of zero
mass and charge. Their spontaneous collective paired vortical excitations represent
Bivacuum dipoles in form of strongly correlated pairs: torus(V  antitorus(V, separated
by energetic gap. Three kinds of Bivacuum dipoles are named Bivacuum fermions,
antifermions and Bivacuum bosons. Their torus and antitorus in primordial Bivacuum are
characterized by the opposite mass and charge, compensating each other and making
Bivacuum neutral with zero energy density. The radiuses of torus and antitorus of dipoles in
5symmetric primordial Bivacuum are equal to each other and determined by Compton
radiuses of three generation of e, mu, tau electrons. The infinitive number of Bivacuum
fermions and antifermions: BVF  V  V i and BVF  V  V i and Bivacuum
bosons: BVB  V  V i, as intermediate state between BVF and BVF form
superfluid matrix of Bivacuum (i  e,,. The correlated torus V and antitorus V of
these triple dipoles has the opposite energy, mass, charge and magnetic moments.
The symmetric primordial Bivacuum can be considered as the Universal Reference Frame
(URF), i.e. Ether, in contrast to Relative Reference Frame (RRF), used in special relativity
(SR) theory. The elements of Ether - correspond to our Bivacuum dipoles. It will be shown
in our work, that the result of Michelson - Morley experiment is a consequence of ether
drug by the Earth or Virtual Replica of the Earth in terms of our theory.
The 1st stage of elementary particles origination is a formation of sub-elementary fermions
or antifermions. This is a result of Bivacuum fermions and antifermions (BVF symmetry
shift towards the positive or negative energy, correspondingly, as a result their pairs rotation
around common axis. Due to relativistic dependencies of Bivacuum dipoles on tangential
velocity of such rotation (v), their symmetry shift is accompanied by uncompensated mass
and charge origination.
The 2nd stage of elementary particles formation is a fusion of triplets
 F  F  F i from sub-elementary fermions and antifermions of corresponding
lepton generation (i  e,,, representing the electrons, muons and protons/neutrons. The
triplets are stabilized by three factors: a) the resonance exchange interaction of Bivacuum
virtual pressure waves (VPWq1  i with pulsing sub-elementary fermions of Compton
angular frequency: q1i  mq1i c2/; b) the Coulomb attraction between sub-elementary
fermions of the opposite charges; c) the gluons (pairs of cumulative virtual clouds in terms
of our theory) exchange between sub-elementary fermions (quarks in the case of protons and
neutrons).
Both of stages of triplets formation - symmetry shift and fusion occur at Golden mean (GM)
conditions: (v/c)2  0. 618.
The fusion of elementary fermions from sub-elementary ones can be accompanied by energy
release, determined by the value of mass defect. A stable triplets of sub-elementary fermions
have some similarity with three Borromean rings, interlocing with each other - a symbol,
popular in Medieval Italy.
The boson like photon in out theory 2F  FS0  F  F S1 is a result of
fusion/annihilation of two triplets: electron  positron, turning two asymmetric fermions
to quasi-symmetric boson. More common way of photons origination is due to acceleration
of elementary charges - triplets, following by sufficient symmetry shift in Cooper pairs:
3[BVF BVF, representing secondary anchor sites for [W] phase of these triplets. The
latter mechanism works, for example, in the process of atoms and molecules transitions from
their excited to the ground state. The electromagnetic field, is a result of Corpuscle - Wave
pulsation of photons and their fast rotation with angular frequency (rot) in [C] phase, equal
in symmetric Bivacuum to photons C  W pulsation frequency. The pair of
sub-elementary fermions of photon with similar spins F  F S1 determines its integer
value of spin. The clockwise or anticlockwise direction of photon rotation, as respect to
direction of its propagation, corresponds to spin sign: S  .
It is shown, that the [corpuscle (C)  wave (W)] duality of fermions is a result of
modulation of quantum beats between the asymmetric ’actual’ (torus) and ’complementary’
(antitorus) states of sub-elementary fermions and antifermions by de Broglie wave (wave B)
frequency of these particles. The frequency of wave B is equal to frequency of [C  W
pulsations of the primary ’anchor’ Bivacuum fermion BVFanc  i of unpaired F i directly
related to translational kinetic energy and momentum of triplets. The [C] phase of each
sub-elementary fermions of triplets  F  F  F i exists as a mass, electric and
magnetic asymmetric dipoles. The total energy, charge and spin of particle, moving in space
with velocity (v) is determined by the unpaired sub-elementary fermion F z, as far the
paired ones in F  Fx,y of triplets compensate each other. In the case of bosons, like
photons, propagating in space with light velocity, the contribution of the rest mass is zero or
very close to zero.
The [C  W] transition of fermions is a result of two stages superposition. The 1st stage is
a reversible dissociation of [C] phase to Cumulative virtual cloud CVCF of subquantum
6particles and the ’anchor’ Bivacuum fermion BVFanc :
I: F C
Recoil/Antirecoil
E,H,G  fields
 BVFanc  CVCF W
i
The 2nd stage of [C W transition is a reversible dissociation of the anchor Bivacuum
fermion BVFanc  i  V  Vanci to symmetric BVF i and the anchor cumulative
virtual cloud (CVCBVFanc , with linear dimension and frequency, equal to of de Broglie
wave length and frequency of particle, correspondingly:
II : BVFanc
C
i  Recoil/Antirecoil
E,H,G  fields
 BVF  CVCBVFanc W
i
This second stage of reaction of transition of [C] phase to [W] phase determines the
empirical parameters of wave B of elementary particle. The relativistic effects are provided
by the increasing of symmetry shift of the primary ’anchor’ BVFanc with external
translational velocity of particle. The effects, accompanied emission  absorption of
cumulative virtual clouds CVCFi and CVCBVFanci on the 1st and 2nd stages of
[C  W pulsation and rotation of triplets stand for origination of electric, magnetic and
gravitational fields.
The 1st stage of particle duality is a consequence of the rest mass influence on dynamics of
fermions. In the case of bosons, like photons, propagating in space with light velocity, the
contribution of the rest mass and 1st stage to process is negligible. The mechanism of photon
duality is determined by the 2nd stage only. In general case the process of [C  W
pulsation is accompanied by reversible conversion of rotational energy of elementary
particles in [C] phase to their translational energy in [W] phase.
It is shown, that Principle of least action is a consequence of forced combinational
resonance of elementary particles and quantized virtual pressure waves (VPWq1,2,3  i of
Bivacuum. The latter provides propagation of wave packet of particle in [W] phase between
activated secondary anchor sites, where the [C] phase is realized.
The mechanism of microscopic and macroscopic quantum entanglement between remote
coherent particles via bundles of Virtual Guides Nt,r 
n VirGSME S  R
x,y,z
i
of spin, momentum and energy is proposed also. The VirGSMEi represent quasi
one-dimensional Bose condensate, assembled form Cooper pairs of Bivacuum fermions
[BVF BVF i or Bivacuum bosons (BVB i. The tuning of C  W pulsation of
particles, necessary for entanglement is realized under VPWq1,2,3
i action. The bundles
of Virtual Guides in superfluid Bivacuum have some similarity with vortical filaments in
superfluid liquid helium and can be activated by rotating elementary particles.
It is demonstrated, that the charge and spin equilibrium oscillation in Bivacuum matrix in
form of spherical elastic waves, provide the electric and magnetic fields origination. These
excitations are the consequence of reversible diverging  converging of Cumulative
Virtual Clouds (CVC, involving the recoil antirecoil effects, accompanied
Corpuscle  Wave pulsation of sub-elementary fermions/antifermions of triplets and their
fast rotation. The particle recoil antirecoil oscillation of elementary particles, responsible
for electromagnetism and gravitation, are induced by their C  W pulsation. The most
probable velocity of these oscillation for the rest mass or zero-point conditions where
calculated.
The tendency of Bivacuum fermions and antifermions of opposite spins and charges to
formation of Cooper pairs [BVF BVF asi , decreasing the resulting Bivacuum dipoles
asymmetry with decreasing the separation between particles of opposite charges, is
responsible for Coulomb attraction between particles. The Coulomb repulsion between
particles of similar sign of charge is also a result of Bivacuum to decrease its resulting
asymmetry in space between charges by increasing the separation.
The mechanism of Pauli repulsion between triplets of similar spins is shown to be a
consequence of the effect of excluded volume, tending to be occupied by two CVC at the
same time emitted by unpaired sub-elementary fermions of the same phase of C  W
pulsation. The energy of Pauli repulsion is about 1/  137 times stronger, that Coulomb
interaction. The Pauli repulsion is most effective on the distances between fermions equal or
less than de Broglie wave length of these particles: B  h/p.
The magnetic field and N or S poles origination is a result of shift of equilibrium
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anticlockwise rotation of triplets. The direction of fermions rotation is correlated with
direction of their propagation and sign of charge. The magnetic poles attraction or repulsion,
like in the case of Coulomb interaction is also dependent on possibility of Cooper pairs of
Bivacuum dipoles in space between them to assembly or disassembly. However, this process
can be independent on the internal symmetry shifts between torus and antitorus of BVF or
BVF, responsible for electric field.
The gravitational waves and G-field are the result of positive and negative energy virtual
pressure waves excitation (VPWq and VPWq i by the in-phase C  W pulsation of
unpaired sub-elementary fermion F, counterphase with pulsation of paired ones
F  F i in elementary particles. These virtual pressure waves provide the attraction or
repulsion/antigravitation between pulsing remote particles, depending on the phase shift of
their pulsation. Our gravitation theory has a common with hydrodynamic Bjerknes attraction
or repulsion force between pulsing spheres. The antigravitation generated by counterphase
C  W pulsation of unpaired sub-elementary fermion F in very remote objects can be
responsible for mysterious negative pressure energy or dark energy. For the other hand, the
potential positive/attraction gravitational energy of huge number of symmetric Bivacuum
dipoles exists even in the absence of matter in the empty space. This energy can be provided
by positive and negative virtual pressure waves, excited as a result of symmetric transitions
of tori and antitori of BVF. These transitions, compensating the energy of each other, can
be considered as zero-point oscillation of Bivacuum dipoles, in contrast to zero-point
oscillation of elementary particles at T  0, induced by their C  W pulsation. This
attraction effect of ’dark matter’, provided by these symmetric oscillation of Bivacuum
dipoles, is determined by sum of the absolute values of energies of excited torus and
antitorus of BVFq  V  Vq:
EG0 
N
 imV  mV ic2 
N
 im0i c22n  1
This gravitational energy of empty Bivacuum may be responsible for Casimir effect and
dark matter effect. As far the energies of tori V jk and antitori V jk pulsation are in-phase,
symmetric and opposite by sign, they compensate each other and do not violate the energy
conservation law.
It follows from our UT, that the pace of time for any closed system is determined by pace of
kinetic energy change of this system particles. The new approach to time problem, based on
Bivacuum, as the Universal Reference Frame, is more advanced than that, following from
relativistic theory, based on Relative Reference Frames. The time of action in our formula is
dependent not only on velocity of particle/object, but also on its acceleration. It works not
only for inertial systems, but also for inertialess conservative systems, which are much more
common in Nature, than inertial. Our theory of time, as a part of Unified theory, explains the
same experiments, which where used for confirmation of special and general relativity,
otherwise.
The validity of Unified Theory is confirmed by logical coherence of many of its
consequences and ability to explain a lot of important conventional and unconventional
phenomena. Among the first scope are two-slit experiment, radiation of photons by
accelerated charges, Michelson - Morley, Hefele-Keating and Pound-Rebeka experiments,
etc. The so-called ’paranormal’ phenomena (incompatible with conventional paradigm), like
Kozyrev, Shnoll and Tiller data, remote genetic transmutations and psi phenomena,
involving remote vision, remote healing, telepathy, telekinesis, etc. turns to ’normal’ in the
framework of UT.
The specific character of telepathic signal transmission from [S] to [R] may be provided by
modulation of VRMTS of microtubules by VRDNAS of sender’s chromosomes and vice versa in
neuron ensembles, responsible for subconsciousness, imagination and consciousness. It
looks, that in cells, including neurons, the system:
[pair of orthogonal Centrioles  Chromosomes]
stands for sending and receiving of specific genetic and neurons state active information via
bundles of Nt,r VirGSME S  Rx,y,zi . It is a crucial stage in proposed in our
work mechanism of Induced Remote Genetic Transmutation (RT), Induced Remote
Morphogenesis (RM) and Remote Healing (RH), discovered experimentally by Dzang
(1981) and Gariaev (2001). The resonance - most effective remote informational/energy
8exchange between two living organisms or psychics is dependent on corresponding ’tuning’
of their [Centrioles  Chromosomes] systems and corresponding neuron ensembles. In
accordance to our theory of elementary act of consciousness, the modulation of dynamics of
[assembly  disassembly] of microtubules by influence on probability of cavitational
fluctuations and corresponding gel  sol transitions in the ’tuned’ nerve cells ensembles in
[Receiver] by directed mental activity of [Sender] can provide telepathic contact and remote
viewing between [Sender] and [Receiver]. The mechanism of remote healing could be the
same, but the local targets in the body of patient [R] should not be necessarily the [MTs 
DNA] systems of nerve cells, but those in cells of the ill organs: heart, liver, etc.
The telekinesis, as example of mind-matter interaction, should be accompanied by strong
collective nonequilibrium process (excitation) in the nerve system of Sender. Corresponding
momentum and kinetic energy are transmitted to ’Receiver’ or ’Target’ via multiple bundles
of Virtual Guides: Nt,r 
n VirGSME S  R
x,y,z
i
, connecting [MTsDNA]S,R of
[S] and [R], which can be termed a Psi- channels.
We may conclude, that our UT is able to explain a lot of unconventional experimental data,
like Kozyrev, Shnoll and Tiller ones, remote genetic transmutation, remote vision,
mind-matter interaction, etc. without contradictions with fundamental laws of Nature. For
details see: http://arxiv.org/abs/physics/0103031.
Keywords: vacuum, Bivacuum, torus, antitorus, virtual Bose condensation,
Bivacuum-mediated interaction (BMI), universal reference frame, nonlocality, virtual
fermions and bosons, sub-elementary fermions, symmetry shift, golden mean, mass, charge,
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Abbreviations and Definitions, Introduced in Unified theory
- (V and (V are correlated actual torus and complementary antitorus (pair of ’donuts’) of
Bivacuum of the opposite energy, charge and magnetic moment, formed by collective
excitations of non mixing subquantum particles and antiparticles of opposite angular
momentums;
- (BVF  V  V i and (BVF  V  V i are virtual dipoles of three opposite poles:
actual (inertial) and complementary (inertialess) mass, positive and negative charge, positive
and negative magnetic moments, separated by energetic gap, named Bivacuum fermions and
Bivacuum antifermions. The opposite half integer spin S   12  of BVF 
i, notated as
( and , depends on direction of clockwise or anticlockwise in-phase rotation of pairs of
[torus (V antitorus (V], forming them. The index: i  e, ,  define the energy and
Compton radiuses of BVF  i of three electron generations;
- (BVB  V  V i are Bivacuum bosons, representing the intermediate transition state
between Bivacuum fermions of opposite spins: BVF  BVB  BVF;
- |mV |c2 and |mV |c2 are the energies of torus and antitorus of Bivacuum dipoles:
BVF j,ki and BVB j,k
i ;
- (VC j,k ~ V jVk i and (VC j,k ~V jVk i are virtual clouds and anticlouds, composed from
subquantum particles and antiparticles, correspondingly. Virtual clouds and anticlouds
emission/absorption accompany the correlated transitions between different excitation
energy states (j and k of torus (V j,k  i and antitorus (V j,k  i of Bivacuum dipoles:
BVF j,ki and BVB j,k
i ;
- VirP is virtual pressure, resulted from the process of subquantum particles density
oscillation, accompanied the virtual clouds (VC j,k  emission and absorption in the process of
torus and antitorus transitions between their j and k states;
- VirP j,k  |VirPVirP |j,k.. ~ ||mV |  |mV ||c2  0 means the excessive virtual pressure,
being the consequence of Bivacuum dipoles asymmetry. It determines the kinetic energy of
Bivacuum, which can be positive or zero;
9- VirP j,k  |VirP  VirP |j,k ~ ||mV |  |mV ||c2  0 is a total virtual pressure. It
determines the potential energy of Bivacuum and always is positive;
- VPWq1,2.. and VPWq1,2..
 are the positive and negative virtual pressure waves, related
with oscillations of VirP j,k . The polarizations of virtual pressure waves, excited by
Bivacuum fermions and antifermions are opposite. In symmetric primordial Bivacuum the
energy of these oscillations compensate each other;
- F and F are sub-elementary fermions and antifermions of the opposite charge (/-) and
energy. They emerge due to stable symmetry shift of the mass and charge between the
actual (V and complementary (V torus of BVF dipoles, providing the rest mass and
charge origination: [mV mV   m0 and [eV eV   e0 to the left or right,
correspondingly. Their stabilization and fusion to triplets, represented by electrons and
protons, is accompanied by big energy release, determined by mass defect, occur when the
velocity of rotation of Cooper pairs BVF  BVF  around the common axis corresponds
to Golden mean: (v/c)2  0. 618;
- Hidden Harmony condition means the equality of the internal and external group and phase
velocities of Bivacuum fermions and Bivacuum bosons: vgrin  vgrext; vphin  vphext  v. It is
proved that this condition is a natural background of Golden mean realization in physical
systems:   v2/c2 ext, in  0. 6180339887;
- F  F  Fe,p are the coherent triplets of fused sub-elementary fermions and
antifermions of  and  generations, representing the electron/positron or proton/antiproton.
In the latter case a sub-elementary fermions and antifermions corresponds to u and d quarks;
- CVC and CVC are the cumulative virtual clouds of subquantum particles and
antiparticles, standing for [W] phase of sub-elementary fermions and antifermions,
correspondingly. The reversible quantum beats C  W between asymmetric torus and
antitorus of sub-elementary fermions are accompanied by [emission  absorption] of
CVC. The stability of triplets of leptons and partons is determined by the resonant
interaction of sub-elementary fermions and antifermions by CVC exchange in the process
of [Corpuscle  Wave pulsations. The virtual pairs CVC  CVC e,p,n display the
gluons (bosons) properties, stabilizing the electrons, protons and neutrons;
- VirBC means virtual Bose condensation of Cooper - like pairs [BVF BVF and/or
[BVB with external translational momentum close to zero: p  0 and corresponding de
Broglie wave length close to infinity: B  h/p  , providing the nonlocal properties of
huge Bivacuum domains;
- TE and TF are Tuning Energy and Tuning Force of Bivacuum, realized by means of
forced resonance of basic Bivacuum pressure waves (VPWq1  with [C  W pulsation of
elementary particles, driving the matter to Golden Mean conditions and slowing down
(cooling) the thermal dynamics of particles, driving their mass to the rest mass value. Such
Bivacuum - Matter interaction is responsible for realization of principle of Least action, 2nd
and 3d laws of thermodynamics;
- VirSW1/2 are the Virtual spin waves, excited as a consequence of angular momentums of
cumulative virtual clouds (CVC) of sub-elementary particles in triplets F F  F
due to angular momentum conservation law. The VirSW1/2 are highly anisotropic,
depending on orientation of triplets in space and their rotational/librational dynamics, being
the physical background of torsion field;
- VirGSMEi is the nonlocal virtual spin-momentum-energy guide (quasi-1D virtual
microtubule), formed primarily by standing VirSWS
S1/2 BVB
BVFBVF
 VirSWRS1/2 of
opposite spins and induced self-assembly of Bivacuum bosons BVB i or Cooper pairs of
[BVF  BVF i, representing quasi one-dimensional Bose condensate. The bundles of
virtual guides Nt,r VirGSME S  Rx,y,zi connect the remote coherent triplets
F  F  Fe,p, representing elementary particles, like protons and electrons in free
state or in composition of atoms or their coherent groups, providing remote nonlocal
interaction - microscopic and macroscopic ones;
- (mBC means mesoscopic molecular Bose condensate in the volume of condensed matter
with dimensions, determined by the length of 3D standing de Broglie waves of molecules,
related to their librations and translations;
- VR means three-dimensional (3D) Virtual Replica of elementary, particles, atoms,
molecules and macroscopic objects, including living organisms. The primary VR of
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macroscopic object is a consequence of complex system of excitations of Bivacuum dipoles.
It represents a superposition of Bivacuum virtual standing waves VPWm and
VirSWm1/2, modulated by C  W pulsation of elementary particles and translational and
librational de Broglie waves of molecules of macroscopic object;
- VRMir, t means the primary VR multiplication/iteration in space and time. The
infinitive multiplication of primary VR i in space in form of 3D packets of virtual standing
waves is a result of interference of all pervading external coherent basic reference waves -
Bivacuum Virtual Pressure Waves (VPWq1 ) i and Virtual Spin Waves (VirSWq1
1/2) i with
similar kinds of modulated standing waves, like that, forming the primary VR. The latter has
a properties of the object waves in terms of holography. Consequently, the VRM can be
named Holoiteration by analogy with hologram (in Greece ’holo’ means the ’whole’ or
’total’). The spatial VRM(r) may stand for remote vision of psychic. The ability of enough
complex system of VRM(t) to self-organization in nonequilibrium conditions, make it
possible multiplication of primary VR not only in space but as well, in time in both time
direction - positive (evolution) and negative (devolution). The feedback reaction between
most probable/stable VRM(t,r) and nerve system of psychic, including visual centers of
brain, can be responsible for clairvoyance;
- Psi  channels are virtual beams, representing multiple correlated bundles of virtual
guides Nt,r VirGSME S  Rx,y,zi , connecting coherent elementary particles of
nerve cells of [S]- psychic and [R] - target in superimposed VRMr, tS  VRMr, tR.
This combination of Bivacuum mediated interactions (BMI), providing the transmission of
not only information, but as well the momentum and energy, can be responsible for
telekinesis and remote healing;
- BMI is a new fundamental Bivacuum Mediated Interaction, additional to electromagnetic,
gravitational, weak and strong ones. It is a result of superposition of Virtual replicas of
Sender [S] and Receiver [R] in nonequilibrium state, provided by VRM(r,t) and formation
of bundles Nt,r VirGSME S  Rx,y,zi between coherent atoms of [S] and [R].
Just BMI is responsible for remote ultraweak nonlocal interaction between entangled
systems and so-called paranormal phenomena, which appears to be quite ’normal’ in the
framework of Unified theory.
**********************************************************************
The abbreviations are not in alphabetic, but in logical order to make this glossary more
useful for perception of new notions, introduced in Unified theory.
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Introduction
The Dirac’s equation points to equal probability of positive and negative energy (Dirac,
1947). In asymmetric Dirac’s vacuum its realm of negative energy is saturated with
infinitive number of electrons. However, it was assumed that these electrons, following
Pauli principle, have not any gravitational or viscosity effects. Positrons and electron in his
model represent the ’holes’, originated as a result of the electrons jumps in realm of
positive energy over the energetic gap:   2m0c2. Currently it becomes clear, that the
Dirac type model of vacuum is not general enough to explain all known experimental data,
for example, the bosons emergency. The model of Bivacuum, presented in this paper and
previous works of this author (Kaivarainen, 1995; 2000; 2004; 2005, 2006) is more
advanced. However, it use the same starting point of equal probability of positive and
negative energy, confined in each of Bivacuum elements, named Bivacuum dipoles.
Aspden (2003) introduced in his aether theory the basic unit, named Quon, as a pair of
virtual muons of opposite charges, i.e. [muon  antimuon]. This idea has some common
with our model of Bivacuum dipoles. Each dipole represents collective excitations of
sub-quantum particles and antiparticles, composing vortical pair: torus  antitorus of
opposite energy/mass, charge and magnetic moments with three Compton radiuses,
corresponding to three lepton generation: electron, muon and tauon (Kaivarainen,
2004-2006).
Our notions of strongly correlated torus (V and antitorus (V of Bivacuum dipoles
have also some similarity with ’phytons’, introduced by Akimov and Shipov for
explanation of torsion field action. After Akimov (1995): "In non polarized condition,
physical vacuum contains in each of its elements a phyton, which is a kind of circle shape -
two wave packets, which are rotating in opposite directions, corresponding to right and left
spin. Primarily phytons are compensated, as far the sum of their angular momentums is
zero. This is a reason, why the vacuum does not manifest nonzero angular momentum. But,
if in the vacuum the spinning object appears, then the phytons, with axes of rotation,
coinciding with that of the object, will keep the same rotation, and phytons which’
rotational axes were originally in the opposite direction, will be inverted partly under the
influence of the spinning object.
Two subclasses of Bivacuum dipoles where introduced: Bivacuum bosons (BVBS0
with torus and antitorus, rotating in opposite direction and virtual Cooper pairs of
Bivacuum fermions and antifermions with torus  antitorus both rotating clockwise or
anticlockwise, correspondingly [BVF  BVFS0,1... The ability of Bivacuum dipoles to
form virtual Bose condensate from the bundles of quasi one-dimensional virtual
microtubules (single and doubled) is demonstrated in our theory. These bundles, like
vortical structures in liquid 4He and 3He (superfluid turbulence), makes it possible consider
Bivacuum as a two component liquid with superfluid and normal properties. The superfluid
model of vacuum, composed from pairs of fermions of opposite spins and charge where
discussed earlier by Sinha et. al., (1976; 1976a; 1978) and also by Boldyreva and Sotina
(1999).
In accordance with Planck aether hypothesis of Winterberg (2002), the vacuum is a
superfluid made up of positive and negative Planck mass particles. The Planck mass plasma
model makes the following assumptions:
1. The ultimate building blocks are positive and negative Planck mass particles. The
interaction obeys the laws of Newtonian mechanics, except for lex tertia, which under the
assumed force law is violated during the collision between a positive and a negative Planck
mass particle. These violation means that during the mutually attractive collision between a
positive and a negative Planck mass particle, the momentum, not the energy, fluctuates.
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2. A Planck mass particles of the same sign repel and those of opposite sign attract each
other, with the magnitude and range of the force equal to the Planck forceMPc
2/RP  c4/G
and the Planck length RP h/MPc).
3. Space - vacuum is filled with an equal number of positive and negative Planck mass
particles whereby each Planck length volume is in the average occupied by one Planck
mass particle. The collision of positive and negative Plank mass particles is a source of
zitterbewegung in Winterberg model of vacuum.
In its ground state the Planck aether is a two component positive-negative mass
superfluid with a phonon - roton energy spectrum for each component. Assuming that the
phonon - roton spectrum measured in superfluid helium is universal, this would mean that
in the Planck aether this spectrum has the same shape.
Rotons can be viewed as small vortex rings with the ring radius of the same order as the
vortex core radius. A fluid with cavitons is in a state of negative pressure, and the same is
true for a fluid with vortex rings. In vortices the centrifugal force creates a vacuum in the
vortex core, making a vortex ring to behave like a caviton.
In Winterberg model the positive and negative Plank masses are not considered as a
unified mass dipoles with possibility of polarization and symmetry shift. The mechanism of
origination of mass, charge, magnetic moment and spin of elementary particles, the
background of three lepton generation where not analyzed and proposed.
Nonetheless of some common features with models of Aspden, Akimov - Shipov’s ’
and Winterberg, the concept of Bivacuum and it elements: Bivacuum bosons (BVB and
fermions (BVF is more advanced. It explains the origination of mass and chargeof
sub-elementary fermions, as a result of torus V and antitorus V of Bivacuum dipoles
symmetry shift, the mechanism of corpuscle  wave pulsation and fusion of elementary
particles from triplets of sub-elementary fermions and antifermions. The electric, magnetic
and gravitational fields are shown to be a result of elastic recoil  antirecoil effects and
zitterbewegung, induced by these pulsation in Bivacuum matrix. In the framework of our
approach all fundamental physical phenomena are hierarchically interrelated and unified.
David Bohm was the first one, who made an attempt to explain wholeness of the
Universe, without loosing the causality principle. Experimental discovery:
”Aharonov-Bohm effect” (1950) pointing that electron is able to ”feel” the presence of a
magnetic field even in a regions where the probability of field existing is zero, was
stimulating. For explanation of nonlocality Bohm introduced in 1952 the notion of quantum
potential, which pervaded all of space. But unlike gravitational and electromagnetic fields,
its influence did not decrease with distance. All the particles are interrelated by very
sensitive to any perturbations quantum potential. This means that signal transmission
between particles may occur instantaneously. The idea of quantum potential or active
information is close to notion of pilot wave, proposed by de Broglie at the Solvay Congress
in 1927. In fact, Bohm develops the de Broglie idea of pilot wave, applying it for
many-body system.
In 1957 Bohm published a book: Causality and Chance in Modern Physics. Later he
comes to conclusion, that Universe has a properties of giant, flowing hologram. Taking into
account its dynamic nature, he prefer to use term: holomovement. In his book: Wholeness
and the Implicate Order (1980) he develops an idea that our explicated unfolded reality is a
product of enfolded (implicated) or hidden order of existence. He consider the
manifestation of all forms in the universe, as a result of enfolding and unfolding exchange
between two orders, determined by super quantum potential.
In book, written by D. Bohm and B. Hiley (1993): ”THE UNDIVIDED UNIVERSE.
An ontological interpretation of quantum theory” the electron is considered, as a particle
with well- defined position and momentum which are, however, under influence of special
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wave (quantum potential). Elementary particle, in accordance with these authors, is a
sequence of incoming and outgoing waves, which are very close to each other. However,
particle itself does not have a wave nature. Interference pattern in double slit experiment
after Bohm is a result of periodically ”bunched” character of quantum potential.
After Bohm, the manifestation of corpuscle - wave duality of particle is dependent on
the way, which observer interacts with a system. He claims that both of this properties are
always enfolded in particle. It is a basic difference with our model, assuming that the wave
and corpuscle phase are realized alternatively with high frequency during two different
semiperiods of sub-elementary particles, forming particles in the process of quantum beats
between sublevels of positive (actual) and negative (complementary) energy. This
frequency is amplitude and phase modulated by experimentally revealed de Broglie wave of
particles.
The important point of Bohmian philosophy, coinciding with our concept, is that
everything in the Universe is a part of dynamic continuum. Neurophysiologist Karl Pribram
does made the next step in the same direction as Bohm: ”The brain is a hologram enfolded
in a holographic Universe”.
The good popular description of Bohm and Pribram ideas are presented in books: ”The
Bell’s theorem and the curious quest for quantum reality” (1990) by David Peat and ”The
Holographic Universe” (1992) by Michael Talbot. Such original concepts are interesting
and stimulating, indeed, but should be considered as a first attempts to transform intuitive
perception of duality and quantum wholeness into clear geometrical and mathematical
models.
Some common features with our and Bohm-Hiley models has a Unitary Quantum
Theory (UQT), proposed by Sapogin (1982). In the UQT any elementary particle is not a
point and source of field like in the ordinary quantum mechanics, but represents a wave
packet of a certain unified field (Sapogin and Boichenko, 1991). The dispersion equation of
such a nonlinear field turned out to be such, that the wave packet (particle) during its
movement periodically appears and disappears, and the envelope of this process coincides
with the de Broglie wave. Numerous particles during their periodic disappearance
(spreading in the Universe) and repeated appearance represent vacuum fluctuations. The
corresponding transversal self-focusing of the wave packet is possible only in conditions if
the refraction index of space/vacuum is dependent of particle velocity. The square of wave
packet describes the oscillating charged particle mass and energy (Sapogin, et.al., 2002),
following the conventional Newton equations. The essential in UQT is the absence of the
energy and the momentum conservation laws for single particles.
In 1950 John Wheeler and Charles Misner published Geometrodynamics, a new
description of space-time properties, based on topology. Topology is more general than
Euclidean geometry and deeper than non-Euclidean, used by Einstein in his General theory
of relativity. Topology does not deal with distances, angles and shapes. Drawn on a sheet of
stretching rubber, a circle, triangle and square are indistinguishable. A ball, pyramid and a
cube also can be transformed into the other. However, objects with holes in them can never
be transformed by stretching and deforming into objects without holes. For example black
hole can be described in terms of topology. It means that massive rotating body behave as a
space-time hole. Wheeler supposed that elementary particles and antiparticles, their spins,
positive and negative charges can be presented as interconnected black and white holes.
Positron and electron pair correspond to such model. The energy, directed to one of the
hole, goes throw the connecting tube -”handle” and reappears at the other. The connecting
tube exist in another space-time than holes itself. Such a tube is undetectable in normal
space and the process of energy transmission looks as instantaneous. In conventional
space-time two ends of tube, termed ’wormholes’ can be a vast distant apart. It gives an
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explanation of quantum nonlocality.
The same is true for introduced in our theory nonlocal Virtual spin-momentum-energy
guides (VirGSME. The mono or paired VirGSME, formed by Bivacuum bosons (BVB or
Cooper pairs of Bivacuum fermions, correspondingly, may connect not only particles and
antiparticles, like positrons and electrons, but also the same kind of particles (electrons,
protons, neutrons) with opposite spins and ’tuned’ frequency of Corpuscle  Wave
pulsation.
Sidharth (1998, 1999) considered elementary particle as a relativistic vortex of
Compton radius, from which he recovered its mass and quantized spin s  12 . He
pictured a particle as a fluid vortex steadily circulating with light velocity along a 2D ring
or spherical 3D shell with radius
L  2mc     1
Inside such vortex the notions of negative energy, superluminal velocities and nonlocality
are acceptable without contradiction with conventional theory.
Bohm’s hydrodynamic formulation and substitution
  Re iS     2
where R and S are real function of r and t, transforms the Schrödinger equation to

t  v  0
or :  St 
2
2m S
2  V  22m 
2R/R  Q
    3
    4
where:   R2; v  22m S and Q  
2
2m 2R/R
Sidharth comes to conclusion that the energy of nonlocal quantum potential (Q) is
determined by inertial mass (m) of particle:
Q   22m 
2R/R  mc2     5
He treated also a charged Dirac fermions, as a Kerr-Newman black holes. Within the
region of Compton vortex the superluminal velocity and negative energy are possible after
Sidharth. If measurements are averaged over time t~mc2/ and over space L~/mc, the
imaginary part of particle’s position disappears and we are back in usual Physics (Sidharth,
1998).
Barut and Bracken (1981) considered zitterbewegung - rapidly oscillating imaginary
part of particle position, leading from Dirac theory (1947), as a harmonic oscillator in the
Compton wavelength region of particle. The Einstein (1971, 1982) and Shrödinger (1930)
also spoke about oscillation of the electron with frequency:   m0c2/h and the amplitude:
max /2mc. It was demonstrated by Shrödinger, that position of free electron can be
presented as: x  x  , where x characterize the average position of the free electron, and
 its instant position, related to its oscillations. Hestness (1990) proposed, that
zitterbewegung arises from self-interaction, resulting from wave-particle duality.
This ideas are close to our explanation of elementary particles zero-point oscillations, as
a recoil  antirecoil vibrations, accompanied corpuscle  wave pulsations. Corresponding
oscillations of each particle kinetic energy, in accordance to our theory of time
(Kaivarainen, 2005), is related with oscillations of instant time for this closed system. We
came here to concept of space-time-energy discreet trinity, generated by corpuscle  wave
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duality.
Serious attack on problem of quantum nonlocality was performed by Roger Penrose
(1989) with his twister theory of space-time. After Penrose, quantum phenomena can
generate space-time. The twisters, proposed by him, are lines of infinite extent, resembling
twisting light rays. Interception or conjunction of twistors lead to origination of particles. In
such a way the local and nonlocal properties and particle-wave duality are interrelated in
twistors geometry. The analysis of main quantum paradoxes was presented by Asher Peres
(1992) and Charles Bennett et. al., (1993).
In our Unified model the local properties of sub-elementary particles are resulted from
their Bivacuum symmetry shift, accompanied by their uncompensated mass and charge
origination. The nonlocal interaction of two or more particles of the same kinds (photons,
electrons, protons, neutrons) in state of entanglement, are the consequence of Bivacuum
gap oscillation between torus (V and antitorus (V of BVF, BVB and corresponding
pulsation of radiuses of BVB or Cooper pairs of Bivacuum fermions [BVF  BVF.
This kind of signals are mediated by quasi one-dimensional Bose condensation of
Bivacuum dipoles, assembling virtual guides (VirGSME of spin, momentum and energy,
connecting these particles with close frequency and phase of [C  W pulsation.
The quite different approach, using computational derivation of quantum relativistic
systems with forward-backward space-time shifts, developed by Daniel Dubois (1999), led
to some results, similar to ours (Kaivarainen, 1995, 2001, 2003, 2004). For example, the
group and phase masses, introduced by Dubois, related to internal group and phase
velocities, has analogy with actual and complementary masses, introduced in our Unified
theory (UT). In both approaches, the product of these masses is equal to the particle’s rest
mass squared. The notion of discrete time interval, used in Dubois approach, may
correspond to PERIOD of [C  W] pulsation of sub-elementary particles in UT. The
positive internal time interval, in accordance to our model, corresponds to forward
C  W transition and the negative one to the backwardW  C transition.
Puthoff (2001) developed the idea of ’vacuum engineering’, using hypothesis of
polarizable vacuum (PV). The electric permittivity (0 and magnetic permeability (0 is
interrelated in ’primordial’ symmetric vacuum, as: 00 1/c2. It is shown that changing of
vacuum refraction index: n  c/v  1/2 , for example in gravitational or electric potentials,
is accompanied by variation of lot of space-time parameters.
Fock (1964) and Puthoff (2001), explained the bending of light beam, induced by
gravitation near massive bodies also by vacuum refraction change, i.e. in another way, than
General theory of relativity. However, the mechanism of vacuum polarization and
corresponding refraction index changes in electric and gravitational fields remains obscure.
Our Unified theory propose such mechanism (see section 8.11).
The transformation of neutron to proton and electron, in accordance to Electro - Weak
(EW) theory, developed by Glashov (1961), Weinberg (1967) and Salam (1968), is
mediated by negative masslessW boson. The reverse reaction in EW theory: proton 
neutron is mediated by positive masslessW boson. Scattering of the electron on neutrino,
not accompanied by charge transferring, is mediated by third massless neutral boson Z0.
In (EW) theory the Higgs field was introduced for explanation of spontaneous
symmetry violation of intermediate vector bosons: charged W and neutral Z0 with spin 1,
accompanied by origination of big mass of these particles. The EW theory needs also the
quantum of Higgs field, named Higgs bosons with big mass, zero charge and integer spin.
The fusion of Higgs bosons with W and Z0 particles is accompanied by increasing of their
mass up to 90 mass of protons. The experimental discovery of heavy W and Z0 particles in
1983 after their separation, accompanied getting the system a big external energy, was
considered as a conformation of EW theory.
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The spontaneous symmetry violation of vacuum, in accordance to Goldstone theorem,
turns two virtual particles with imaginary masses (im to one real particle with mass:
M1 2m and one real particle with zero mass:M2 0. However, the Higgs field and
Higgs bosons are still not found. "We have eliminated most of hunting area", confirms Neil
Calder from CERN recently. This author propose another explanation of mass and charge
origination.
In conventional approach, described above, two parameters ofW particles, like charge
and mass are considered, as independent.
Thomson, Heaviside and Searl supposed that mass is an electrical phenomena. In theory
of Haisch, Rueda and Puthoff (1994), Rueda and Haish (1998) it was proposed, that the
inertia is a reaction force, originating in a course of dynamic interaction between the
electromagnetic zero-point field (ZPF) of vacuum and charge of elementary particles.
However, it’s not clear in this approach, how the charge itself originates.
Our Unified theory is an attempt to unify mass and charge with magnetic moment, spin
and symmetry shift of sub-elementary fermions, induced by external translational-rotational
motion (see chapter 4). This theory unifies the origination of elementary particles, their rest
mass and charge, electromagnetism and gravitation with particles corpuscle-wave duality,
standing also for their zero-point oscillations. In accordance to formalism of our theory, the
rest mass and charge of elementary fermions origination are both the result of Bivacuum
fermions (BVF) symmetry shift, corresponding to Golden mean conditions, i.e. equality of
the ratio of external velocity of BVF to light velocity squared to: v/c2  0.618  . At
this condition the asymmetric Bivacuum dipole turns to sub-elementary fermion. The
electric, magnetic and gravitational fields are the result of huge number of Bivacuum
dipoles symmetry shift oscillation, excited by recoil antirecoil dynamics, accompanied
the corpuscle  wave pulsation of sub-elementary particles, forming the elementary
particles (chapter 8).
In our approach, the resistance of particle to acceleration (i.e. inertia force),
proportional to its mass (second Newton’s law) is a consequence of resistance of frequency
of particle’s C  W pulsation to change, keeping the equilibrium (tuned state) with
frequency of surrounding Bivacuum dipoles symmetry - energy oscillation. We named this
resistance to equilibrium shift between dynamics of particles and dynamics of Bivacuum -
"The generalized principle of Le Chatelier’s".
In contrast to nonlocal Mach’s principle, our theory of particle - Bivacuum interaction
explains the existence of inertial mass of even single particle in empty Universe.
The main goals of our work can be formulated as follows:
1. Development of superfluid Bivacuum model, as the dynamic matrix of dipoles,
formed by pairs of virtual torus and antitorus of the opposite energy/mass, charge and
magnetic moments, compensating each other. The explanation of fusion of the electrons,
positrons, muons, protons, neutrons and photons, as a triplets of asymmetric Bivacuum
sub-elementary fermions of tree lepton generation (e,,. The external properties of such
elementary particles are still described by the existing formalism of quantum mechanics
and Maxwell equations;
2. Development of the dynamic model of wave-corpuscle duality of sub-elementary
particles/antiparticles, composing elementary particles and antiparticles. Explanation of the
entanglement, based on new theory;
3. Generalization of the Einstein’s and Dirac’s formalism for free relativistic particles,
considering the correlated pairs of inertial - actual torus and inertialess - complementary
antitorus of sub-elementary fermions, forming elementary particles;
4. Finding analytical equations, unifying the internal and external parameters of
sub-elementary particles. Elucidation the conditions of triplets (elementary fermions)
17
fusion from sub-elementary fermions. Origination of the rest mass and elementary charge.
Understanding the mechanisms of triplets stabilization;
5. Explanation of the absence of Dirac’s monopole in Nature;
6. Understanding the nature of zero-point oscillations and recoilantirecoil effects,
accompanied the Corpuscle  Wave pulsation of fermions, responsible for electric,
magnetic and gravitational fields origination;
7. Unification of the Principle of least action, the time, the 2nd and 3d laws of
thermodynamics with Principle of least action and action of Bivacuum virtual pressure
waves (VPW, on the dynamics of elementary particles;
8. Elaboration a concept of Virtual Replica (VR) of any material object and its spatial
multiplication in Bivacuum, as a consequence of superposition of the reference basic
Bivacuum virtual pressure waves (VPWq1  and virtual spin waves (VirSWq11/2 with the
object virtual waves (VPWm  and (VirSWm1/2, modulated by de Broglie waves of
particles (nucleons), forming this object;
9. Working out the new mechanism of Bivacuum mediated nonlocal remote interaction
between the remote coherent microscopic and macroscopic systems via introduced Virtual
guides of spin, momentum and energy VirGS,M,E and their coherent bundles;
10. Explanation of Kozyrev’s, Shnoll and Tiller experiments and mechanisms of
overunity devices action and other phenomena, incompatible with mainstream paradigm,
which may be considered as paranormal, following from our Unified theory;
11. The validation of Unified Theory, based on logical coherence of many of its
consequences and ability to explain a lot of fundamental not only the conventional, but as
well the unconventional/paranormal experimental results, including getting the free energy
from Bivacuum, cold fusion, etc.
1. New Hierarchical Model of Bivacuum, as a Superfluid Multi-Dipole Structure
1.1. Properties of Bivacuum dipoles - Bivacuum fermions and Bivacuum bosons
The Bivacuum concept is a result of new interpretation and development of Dirac
theory (Dirac, 1958), pointing to equal probability of positive and negative energy in
Nature.
The Bivacuum is introduced, as a dynamic superfluid matrix of the Universe, composed
from non-mixing subquantum particles of opposite polarization and three nonquantized
spin values, separated by an energy gap. The hypothetical microscopic subquantum
particles and antiparticles have a dimensions about or less than (1019 m), zero mass, spin
and charge. They spontaneously self-organize in infinite number of mesoscopic paired
vortices - Bivacuum dipoles of three generations with Compton radii, corresponding to
electrons (e), muons ( and tauons (, corresponding to three different spin values. Only
such mesoscopic collective excitations of subquantum particles in form of pairs of rotating
fast torus and antitorus are quantized. In turn, these Bivacuum ’molecules’ compose the
macroscopic superfluid ideal liquid, representing the infinitive Bivacuum matrix.
Each of two strongly correlated ’donuts’ of Bivacuum dipoles acquire the opposite mass
charge and magnetic moments, compensating each other in the absence of symmetry shift
between them. The latter condition is valid only for symmetric primordial Bivacuum,
where the influence of matter and fields on Bivacuum is negligible.
The symmetric primordial Bivacuum can be considered as the Universal Reference
Frame (URF), i.e. Ether, in contrast to Relative Reference Frame (RRF), used in special
relativistic (SR) theory. The elements of Ether - ethons correspond to our Bivacuum
dipoles. It will be shown in our work, that the result of Michelson - Morley experiment is a
consequence of ether drug by the Earth or Virtual Replica of the Earth in terms of our
theory.
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The sub-elementary fermion and antifermion origination is a result of the Bivacuum
dipole symmetry shift toward the torus or antitorus, correspondingly. The correlation
between paired vortical structures in a liquid medium was theoretically proved by Kiehn
(1998).
The infinite number of paired vortical structures: [torus (V  antitorus (V] with the
in-phase clockwise or anticlockwise rotation are named Bivacuum fermions
(BVF  V  V)i and Bivacuum antifermions (BVF  V V)i, correspondingly.
Their intermediate - transition states are named Bivacuum bosons of two possible
polarizations: (BVB  V V)i and (BVB  V V)i The positive and negative
energies of torus and antitorus (EV of three lepton generations i  e,,), interrelated
with their radiuses (LVn , are quantized as quantum harmonic oscillators of opposite
energies:
EVn  m0c2 12  n  0
1
2  n
i n  0,1,2,3. . .
or : EVn  cLVn
i
where : LVn  m0c 12  n
 L01
2  n
i
    1.1
    1.1a
where: L0  /m0c e,, is a Compton radii of the electron of corresponding lepton
generation (i  e,, and L0e  L0  L0 . The Bivacuum fermions BVF, with
smaller Compton radiuses can be located inside the bigger ones BVFe.
The absolute values of increments of torus and antitorus energies (EVi , interrelated
with increments of their radii (LVi  in primordial Bivacuum (i.e. in the absence of matter
and field influence), resulting from in-phase symmetric fluctuations are equal:
EVi   c
LVi
2 LVi  EVi
LVi
LVi
or :
 LVi 
 LVi 2
c EV
i  SBVF
i
2hc EV
i  LVi
EVi
EVi
    1.2
    1.2a
where: SBVFi   LVi 2 is a square of the cross-section of torus and antitorus,
forming Bivacuum fermions (BVF and Bivacuum bosons (BVB.
The virtual mass, charge and magnetic moments of torus and antitorus of BVF and
BVB are opposite and in symmetric primordial Bivacuum compensate each other in their
basic n  0) and excited n  1,2,3. . . ) states.
The Bivacuum ’atoms’: BVF  V Vi and BVB  V Vi represent dipoles
of three different poles - the mass (mV  |mV |  m0 i, electric (e and e and magnetic
( and  dipoles.
The torus and antitorus (V  V i of Bivacuum fermions of opposite spins BVF and
BVF are both rotating in the same direction: clockwise or anticlockwise. This determines
the positive and negative spins (S  1/2 of Bivacuum fermions. Their opposite spins
may compensate each other, forming virtual Cooper pairs: [BVF  BVF with neutral
boson properties. The rotation of adjacent BVF and BVF in Cooper pairs is side- by- side
in opposite directions, providing zero resulting spin of such pairs and ability to virtual Bose
condensation. The torus and antitorus of Bivacuum bosons BVB  V Vi with
resulting spin, equal to zero, are rotating in opposite directions.
The energy gap between the torus and antitorus of symmetric BVF i or BVB i is:
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ABVF  EV  EV  01  2ni  m0i c21  2n  hc[dVV]ni
    1.3
where the characteristic distance between torus (V i and antitorus (V i of Bivacuum
dipoles (gap dimension) is a quantized parameter:
[dVV]n
i  h
m0i c1  2n     1.4
From (1.2) and (1.2a) we can see, that at n  0, the energy gap ABVFi is decreasing till
0  m0i c2 and the spatial gap dimension [dVV]ni is increasing up to the Compton
length 0i  h/m0i c. On the contrary, the infinitive symmetric excitation of torus and
antitorus is followed by tending the spatial gap between them to zero: [dVV]ni  0 at
n  . This means that the quantization of space and energy of Bivacuum elements are
interrelated and discreet.
1.2 The basic (carrying)Virtual Pressure Waves (VPWq) and
Virtual spin waves (VirSWq1/2 of Bivacuum
The emission and absorption of Virtual clouds (VCj,k  i and anticlouds (VCj,k  i in
primordial Bivacuum, i.e. in the absence of matter and fields or where their influence on
symmetry of Bivacuum is negligible, are the result of correlated transitions between
different excitation states (j,k of torus (Vj,k  i and antitoruses (Vj,k  i, forming symmetric
BVFi and BVB i, corresponding to three lepton generations (i  e,, :
VCq i  Vj  Vk i  virtual cloud
VCq i  Vj  Vk i  virtual anticloud
    1.5
    1.5a
where: j  k are the integer quantum numbers of torus and antitorus excitation states;
q  j  k.
The virtual clouds: (VCq i and (VCq i exist in form of collective excitation of
subquantum particles and antiparticles of opposite energies, correspondingly. They can be
considered as ’drops’ of virtual Bose condensation of subquantum particles of positive and
negative energy. The angular momentums of each of (VCq i and (VCq i are the same in
the case of [BVFi and [BVFi, as ( and (, but the angular momentums of pairs
(VCq  VCqS1/2i , and (VCq  VCqS1/2i emitted  absorbed by Bivacuum
fermions (BVF  V  V)i and Bivacuum antifermions (BVF  V V)i, are
opposite to each other and equal to S  1/2  orS  1/2 .
The spins of (VCq i and (VCq i of Bivacuum bosons BVB  V Vi are opposite
to each other and their pair also has a bosonic properties with resulting spin, equal to zero:
(VCq  VCqS0i .
The process of [emission  absorption of virtual clouds by Bivacuum fermions,
antifermions and bosons is accompanied by oscillation of virtual pressure
(VirP  VirP)i and excitation of pairs of positive and negative virtual pressure waves:
VPWq  VPWq S1/2;0
i of corresponding energy and spin.
Only the resulting superposition of pairs of virtual pressure waves, emitted  absorbed
by Cooper pairs of Bivacuum fermions and antifermions BVFS1/2  BVFS1/2 S0, has a
properties of boson:
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VPWq  VPWq S1/2
i  VPWq  VPWq S1/2
i
S0
    1.5b
Such correlated excitations, propagating in space with light velocity, may form a
standing waves.
In primordial Bivacuum the energies of opposite virtual pressure waves totally
compensate each other: VPWq  VPWq  0. However, in asymmetric secondary
Bivacuum, in presence of matter and fields, the total compensation is absent and the
resulting virtual pressure is nonzero (Kaivarainen, 2005):
VirP  |VirP |  |VirP |  0. The propagation of VPWq  VPWq S1/2;0
i in
space is accompanied by subsequent transitions of Bivacuum dipoles torus (V i and
antitorus (V i of corresponding generation between different excitation states (j and k.
In accordance to our approach, virtual particles and antiparticles represent the
asymmetric Bivacuum dipoles BVFas and BVBas of three electron generations
(i  e,, in unstable state, not corresponding to Golden mean conditions (see section 2).
For Virtual Clouds (VC and virtual pressure waves (VPWq, excited by them, the
relativistic mechanics is not valid. Consequently, the causality principle also does not work
in a system (interference pattern) of VPWq.
The energies of positive and negative VPWq and VPWq, emitted  absorbed by
Bivacuum dipoles, as a result of their torus (V and antitorus (V transitions between j
and k quantum states can be presented as:
EVPWq
i  0i j  kV m0i c2j  k
EVPWq
i  0i j  kV  m0i c2j  k
    1.6
    1.6a
The quantized fundamental Compton frequency of VPWq is:
q0i  qm0i c2/     1.7
where: q  j  k  1,2,3. . is the quantization number of VPWj,k energy;
In symmetric primordial Bivacuum the total compensation of positive and negative
Virtual Pressure Waves takes a place:
qEVPWj,k
i  qEVPWj,ki  q0i     1.8
This means that the coherent excitation of VPWj,k and VPWj,k do not violate the
energy conservation law. This is important for explanation of Bivacuum properties, as a
source of ’free’ energy for overunity devices (see chapter 19).
The density oscillation of VCj,k and VCj,k and virtual particles and antiparticles
represent positive and negative virtual pressure waves VPWj,k and VPWj,k . The
symmetric excitation of positive and negative energies/masses of torus and antitorus means
increasing of primordial Bivacuum potential energy, corresponding to increasing of energy
gap between them (see eq. 1.3):
ABVFn  EVn  EVn   01  2ni  m0i c21  2n     1.8a
where quantum number: n  0,1,2,3. . . is equal to both - the actual torus (Vn and
complementary antitorus (Vn).
The symmetric transitions/beats between the excited and basic states of torus and
antitorus are accompanied by virtual pressure waves excitation of corresponding frequency
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(1.6 and 1.6a).
The correlated virtual Cooper pairs of adjacent Bivacuum fermions (BVFS1/2
 ),
rotating in opposite direction with resulting spin, equal to zero and Bosonic properties, can
be presented as:
BVFS1/2  BVFS1/2 S0  V V  V VS0     1.9
Such a pairs, as well as Bivacuum bosons (BVB) in conditions of ideal equilibrium,
like the Goldstone bosons, have zero mass and spin: S  0. The virtual clouds (VCq,
emitted and absorbed in a course of correlated transitions of BVF BVFS0j,k between (j)
and (k) sublevels: q  j  k, excite the virtual pressure waves VPWq and VPWq, carrying
the opposite angular momentums. They compensate the energy and momentums of each
other totally in primordial Bivacuum and partly in secondary Bivacuum - in presence of
matter and fields.
Some similarity is existing between virtual Cooper pair and Falaco vertex pair. The
Falaco vertex is a topological defect in a viscous fluid, but due to its coherence it can form
a long-lived metastable state in which two opposite spins are paired together. These two
dimensional topological surface defects are connected by a string - one dimensional
topological defect and form stabilized stationary state. Such an object can be also as the
topological equivalent of pair of sub-elementary fermion and sub-elementary antifermion
F FS0j,k , as a basic element of elementary particles (see chapter 5).
The nonlocal virtual spin waves VirSWj,k1/2, with properties of massless collective
Nambu-Goldstone modes, like a real spin waves, represent the oscillation of angular
momentum equilibrium of individual Bivacuum fermions or in composition of Cooper pairs
with opposite spins via "flip-flop" mechanism, accompanied by origination of intermediate
states - Bivacuum bosons (BVB:
VirSWj,k
1/2 ~ BVFV V  BVBV  V  BVFV V     1.10
The VirSWj,k
1/2 and VirSWj,k
1/2 are excited by VCqS1/2 and VCqS1/2 of opposite
angular momentums, S1/2   12    12 L0m0c and frequency, equal to VPWq (1.7):
qVirSW1/2i  qVPWi  qm0i c2/  q0i     1.10a
The most probable basic virtual pressure waves VPWq1 and virtual spin waves
VirSWq1
1/2 correspond to minimum quantum number q  j  k  1.
The VirSWq1/2, like so-called torsion field, can serve as a carrier of the phase/spin
(angular momentum) and information - qubits, but not the energy.
The Bivacuum bosons (BVB, may have two polarizations (, determined by spin
state of their actual torus (V:
BVB  V  V, when BVF  BVF
BVB  V  V, when BVF  BVF
    1.11
    1.11a
The Bose-Einstein statistics of energy distribution, valid for system of weakly
interacting bosons (ideal gas), do not work for Bivacuum due to strong coupling of pairs
BVF BVFS0 and (BVB, forming virtual Bose condensate (VirBC) with nonlocal
properties. The Bivacuum nonlocal properties can be proved, using the Virial theorem
(Kaivarainen, 2004, 2005).
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1.3 Virtual Bose condensation (VirBC), as a base of Bivacuum
superfluid properties and nonlocality
It follows from our model of Bivacuum, that the infinite number of Cooper pairs of
Bivacuum fermions BVF BVFS0i and their intermediate states - Bivacuum bosons
(BVB i, as elements of Bivacuum, have zero or very small (in presence of fields and
matter) translational momentum: pBVFBVFi  pBVBi  0 and corresponding de Broglie
wave length tending to infinity: VirBCi  h/pBVFBVF,BVBi  . It leads to origination of
3D net of virtual adjacent pairs of double virtual microtubules from Cooper pairs
BVF BVFS0, and (BVBS0, which may form single microtubules. The longitudinal
momentum of Bivacuum dipoles forming such virtual microfilaments and their
bundles/beams can be close to zero and corresponding de Broglie wave length exceeding
the distance between neighboring dipoles a lot of times. Consequently, the 3D system of
these twin and single microtubules, termed Virtual Guides VirGBVFBVF and VirGBVB,
represent Bose condensate with superfluid properties. Consequently Bivacuum, like liquid
helium, can be considered as a liquid, containing two components: the described superfluid
and normal, representing fraction of Bivacuum dipoles not involved in virtual guides
(VirG). The radiuses of VirG are determined by the Compton radiuses of the electrons,
muons and tauons. Their length is limited by decoherence effects, related to Bivacuum
symmetry shift. In highly symmetric Bivacuum the length of VirG with nonlocal
properties, connecting remote coherent elementary particles, may have the order of stars
and galactics separation. However, in general case the virtual microfilaments/microtubules
of VirMT may form also a closed - ring like rotating structures with perimeter, determined
by resulting de Broglie wave length of this ring elements. The life-time of such closed
structures can be big, as far they represent standing and non dissipating systems of virtual
de Broglie waves of Bivacuum dipoles.
Nonlocality, as the independence of potential energy on the distance from energy
source in 3D net filaments of virtual (and real) Bose condensate, follows from application
of the Virial theorem to systems of Cooper pairs of Bivacuum fermions BVF BVFS0
and Bivacuum bosons BVB (Kaivarainen, 1995; 2004-2006).
The Virial theorem in general form is correct not only for classical, but also for
quantum systems. It relates the averaged kinetic T kv 
i
 mivi2/2 and potential Vr
energies of particles, composing these systems:
2T kv  
i
mivi2  
i
riV/ri     1.12
If the potential energy Vr is a homogeneous   order function like:
Vr  r, then n  2Tk
Vr     1.12a
For example, for a harmonic oscillator, when T k V,we have   2. For Coulomb
interaction:   1 and T  V /2.
The important consequence of the Virial theorem is that, if the average kinetic energy
and momentum (p of particles in a certain volume of a Bose condensate (BC) tends to
zero:
T k  p 2/2m  0     1.13
the interaction between particles in the volume of BC, characterized by the radius:
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LBC  /p   0, becomes nonlocal, as independent on distance between them:
Vr  r 1  const at   2T k/Vr  0     1.14
Consequently, it is shown, that nonlocality, as independence of potential on the distance
from potential source, is the inherent property of macroscopic Bose condensate. The
individual particles (real, virtual or subquantum) in a state of Bose condensation are
spatially indistinguishable due to the uncertainty principle. The Bivacuum dipoles
BVF BVFS0 and (BVBS0 due to quasi one-dimensional Bose condensation are
tending to self-assembly by ’head-to-tail’ principle. They compose very long virtual
microtubules - Virtual Guides with wormhole properties. In special cases they form a
closed structures - rotating rings with radius, dependent on velocity of rotation. The 3D net
of these two kind of Virtual Guides (double VirGBVFBVF and mono VirGBVB) bundles
represent the nonlocal and superfluid fraction of Bivacuum..
2. Virtual Particles and Antiparticles
Generally accepted difference of virtual particles from the actual ones, is that the
former, in contrast to latter, does not follow the laws of relativistic mechanics:
m  m01  v/c2 1/2     2.1
For actual free particle with rest mass m0 and relativistic mass (m, the formula,
following from (2.1) is:
E2  p 2c2  m02c4     2.2
where E2 mc22 is the total energy squared and p  m v is the momentum of
particle.
In accordance to our model of Bivacuum, virtual particles represent asymmetric
Bivacuum dipoles (BVF)as and (BVBas of three electron’s generation (i  e,, in
unstable state far from Golden mean conditions (see section 5). The virtual particles, like
the real sub-elementary particles, may exist in two phase: Corpuscular [C]- phase,
representing correlated pairs of asymmetric torus (V and antitorus (V of two different
energy states and Wave [W]- phase, resulting from quantum beats between these states.
Corresponding transitions are accompanied by emission  absorption of Cumulative
Virtual Cloud (CVC or CVC, formed by subquantum particles and antiparticles. For
virtual particles the equality (2.2) is invalid in contrast to real ones.
Virtual particles differs from real sub-elementary ones by their lower stability (short
and uncertain life-time) and inability for fusion to triplets, as far their symmetry shift,
determined by their external velocity and corresponding relativistic effects are not big
enough to follow the Golden Mean condition (see section 5).
For Cumulative Virtual Clouds (CVC and excited by them periodic subquantum
particles and antiparticles density oscillation in Bivacuum - virtual pressure waves
(VPWq  VPWq, the relativistic mechanics and equality (2.2) are not valid.
Consequently, the causality principle also do not works in a system of VPWq.
The [electron - proton] interaction is generally considered, as a result of virtual photons
exchange (the cumulative virtual clouds CVC exchange in terms of our theory- section
13.2, when the electron and proton total energies do not change. Only the directions of
their momentums are changed. In this case the energy of virtual photon in the equation
(2.2) E  0 and:
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E2  p 2c2 p 2c2  0     2.3
The measure of virtuality (Vir) is a measure of Dirac’s relation validity:
Vir  m02c4E2p 2c2  0     2.4
In contrast to actual particles, the virtual ones have a more limited radius of action. The
more is the virtuality (Vir), the lesser is the action radius. Each of emitted virtual quantum
(virtual cloud) must be absorbed by the same particle or another in a course of their
C  W pulsations.
A lot of process in quantum electrodynamics can be illustrated by Feynman diagrams
(Feynman, 1985). In these diagrams, actual particles are described as infinitive rays (lines)
and virtual particles as stretches connecting these lines (Fig. 1).
Each peak (or angle) in Feynman diagrams means emission or absorption of quanta or
particles. The energy of each process (electromagnetic, weak, strong) is described using
correspondent fine structure constants.
Fig. 1. Feynman diagrams describing electron-proton scattering (interaction), mediated by
virtual photons: a) - annihilation of electron and positron by means of virtual electron ev
and virtual positron ev with origination of two and three actual photons
 : diagrams b) and c) correspondingly.
3 Three conservation rules for asymmetric Bivacuum fermions (BVFas
and Bivacuum bosons (BVBas
There are three basic postulates in our theory, interrelated with each other:
I. The absolute values of internal rotational kinetic energies of torus and antitorus are
equal to each other and to the half of the rest mass energy of the electrons of corresponding
lepton generation, independently on the external group velocity (v, turning the symmetric
Bivacuum fermions (BVF to asymmetric ones:
I : 12 mV
vgrin 2  12 |mV
 |vphin 2  12 m0c
2  const
in
i
    3.1
where the positive mV and negative mV  i2mV are the ’actual’ - inertial and
’complementary’ (imaginary) - inertialess masses of torus (V and antitorus (V; the vgrin
and vphin are the internal angular group and phase velocities of subquantum particles and
antiparticles, forming torus and antitorus, correspondingly. In symmetric conditions of
primordial Bivacuum and its virtual dipoles, when the influence of matter and fields is
absent: vgrin  vphin  c andmV |mV |  m0.
It will be proved in section (7.1) of this paper, that the above condition means the
infinitive life-time of torus and antitorus of BVF and BVB.
II. The internal magnetic moments of torus (V and antitorus (V of asymmetric
Bivacuum fermions BVFas  V V and antifermions: BVFas  V V], when vgrin 
vphin , mV  |mV | and |e |  |e |, are equal to each other and to that of Bohr magneton:
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B  0  12 |e0 | m0c , independently on their internal vgr,phin rot and external translational
velocity v  0 and mass and charge symmetry shifts.
In contrast to permanent magnetic moments of V and V, their actual and
complementary massesmV and |mV |, internal angular velocities (vgrin and vphin  and electric
charges |e | and |e |, are dependent on the external and internal velocities, however, in such
a way, that they compensate each other variations:
II :
| | 12 |e | |||mV |vgrin rot  | |
1
2 |e | |||mV | vphin rot 
 0  12 |e0 | m0c  const
i
    3.2
This postulate reflects the condition of the invariance of magnetic moments | | and
spin values (S   12  of torus and antitorus of Bivacuum dipoles with respect to their
internal and external velocity, i.e. the absence of these parameters symmetry shifts;
III. The equality of Coulomb attraction force between torus and antitorus V  V of
primordial Bivacuum dipoles of all three lepton generations i  e, ,  (electrons, muons
and tauons), providing uniform equilibrium electric energy distribution in Bivacuum:
III : F0i  e0
2
dVV2 n
e
 e0
2
dVV2 n

 e0
2
dVV2 n

    3.2a
where: [dVV]ni  hm0i c12n is the separation between torus and antitorus of Bivacuum
three pole dipoles (1.4) at the same state of excitation (n). A similar condition is valid as
well for opposite magnetic poles interaction; |e | |e |  e02.
The important consequences of postulate III are the following equalities:
e0m0e  e0m0  e0m0  |ee ||mVmV |  const
or: e0
  e0em0e /m0; e0  e0em0e /m0     3.2b
This means that the toruses and antitoruses of symmetric Bivacuum dipoles of
generations with bigger mass: m0
  206,7 m0e ; m0  3487,28 m0e have correspondingly
smaller charges.
As is shown in the next section, just these conditions provide the same charge symmetry
shift of Bivacuum fermions of three generations (i  e,, at the different mass symmetry
shift between corresponding torus and antitorus, determined by Golden mean.
From (4.5) and (4.5a) we get, that relations, similar to 3.2b are true also for asymmetric
Bivacuum dipoles of different generations if they have the same external velocities (v):
e  ee m0e /m0; e  ee m0e /m0     3.2c
It follows from the second postulate (II), that the resulting magnetic moment of
sub-elementary fermion or antifermion (, equal to the Bohr’s magneton, is interrelated
with the actual spin of Bivacuum fermion or antifermion as:
  | || |1/2  B   12 
e0
m0c  S
e0
m0c     3.3
where: e0/m0c is gyromagnetic ratio of Bivacuum fermion, equal to that of the electron.
One may see from (3.3), that the spin of the actual torus, equal to that of the resulting
spin of Bivacuum fermion (symmetric or asymmetric), is:
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S   12      3.4
Consequently, the permanent absolute value of spin of torus and antitorus is a
consequence of 2nd postulate.
It is assumed also in our approach, that the dependence of the actual inertial mass (mV
of torus V of asymmetric Bivacuum fermions (BVFas  V V) on the external
translational group velocity (v) follows relativistic mechanics:
 mV  m0 1  v/c2
 m (inertial mass)     3.5
while the complementary inertialess mass (mV of antitorus V has the sign, opposite to
that of the actual one (mV the reverse velocity dependence:
 mV  m0 1  v/c2 (inertialess mass)     3.6
The product of actual (inertial) and complementary (inertialess) mass is a constant,
equal to the rest mass of particle squared and reflect the mass compensation principle. It
means, that increasing of mass/energy of the torus is compensated by in-phase decreasing
of absolute values of these parameters for antitorus and vice versa:
|mV | |mV | m02     3.7
Taking (3.7) and (3.1) into account, we get for the product of the internal group and
phase velocities of positive and negative subquantum particles, forming torus and antitorus,
correspondingly:
vgrin vphin  c2     3.8
A similar symmetric relation is reflecting the charge compensation principle:
|e | |e |  e02     3.9
The sum of the actual (positive) and the complementary (negative) total energies of (3.5
and 3.6), i.e. the resulting energy of Bivacuum fermion (BVFas  is equal to its doubled
external kinetic energy, anisotropic in general case:
mV  mVc2  mVv2  2Tk  m0v
2
1  v/c2
x,y,z
i
    3.10
In asymmetric Bivacuum fermions BVFas  V V i and Bivacuum antifermions
BVFas  V V i the actual and complementary torus and antitorus change their place,
as well as relativistic dependence of their opposite mass and charge on the external velocity
of Bivacuum dipoles (v). Similar exchange of the notions of the actual and complementary
torus and antitorus and their relativistic dependence on (v) takes a place for Bivacuum
bosons of opposite polarization: BVB V V i and BVB V V i. We
assume, that the actual mass of asymmetric dipoles of Bivacuum with regular relativistic
dependence is always positive (like in conventional consideration of particles and
antiparticles) and the uncompensated energy of Bivacuum dipoles is determined by the
absolute value of their mass symmetry shift.
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The resulting energy of asymmetric Bivacuum antifermion and negatively polarized
Bivacuum boson, the formula (3.10) turns to shape:
mV  mVc2  mVv2  2Tk  m0v
2
1  v/c2
x,y,z
i
where in contrast to (3.5) and (3.6), the relativistic dependences of torus and antitorus
change their place:
 mV  m0 1  v/c2
(inertial mass)
 mV  m0 1  v/c2 (inertialess mass)
The fundamental Einstein equation for total energy of particle can be reformed and
extended, using eqs. 3.10 and 3.7:
Etot  mVc2  mc2  mVc2  mVv2
or : Etot  mVc2  m0
2
mV
c2  mVv2
or : Etot  mVc2  1  v/c2 m0c2  2Tk
    3.10a
    3.10b
    3.10c
The ratio of absolute values (3.6) to (3.5), taking into account (3.7), is:
|mV |
mV
 m0
2
mV 2
 1  vc
2     3.11
It can easily be transformed to the important formula for resulting external energy of
Bivacuum dipoles (3.10).
The opposite shift of symmetry between V and V of two Bivacuum fermions of
opposite spins occur due to relativistic effects, accompanied their rotation side-by-side as a
Cooper pairs BVF  BVFas around the common axe. In this case the quantum beats
between V and V of BVF and BVF can occur in the same phase.
When the external velocity (v of the external rotation of pair BVF  BVFas reach
the Golden mean (GM) condition (v2/c2    0.618, this results in origination of the
rest mass: m0  |mV  mV | and elementary charge: e  |e  e | of opposite sign for
sub-elementary fermion: BVFas
  F and sub-elementary antifermion BVFas   F
with spatial image of pair of truncated cone of opposite symmetry (section 4.1). The
resulting mass/energy, charge and spin of Cooper pairs [F  F is zero because of
compensation effects.
On the other hand, two adjacent asymmetric Bivacuum fermions and antifermions of
similar direction of rotation and similar semi-integer spins can not rotate ’side-by-side’,
like in Cooper pairs: BVF  BVFas, compensating each other, but only as
’head-to-tail’ complexes in clockwise or anticlockwise directions:
NBVF  BVFas or NBVF  BVFas     3.12
In such bosonic configuration, corresponding to integer spin, the energy/ mass, charge and
half-integer spin of the Bivacuum dipoles, are the additive values.
As far in primordial Bivacuum the average mass/energy, charge and spin should be
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zero, it means that the number of ’head-to-tail’ pairs of Bivacuum fermions with boson
properties is equal to similar bosonic pairs of Bivacuum antifermions: N  N.
In contrast to Bivacuum fermions, which may self-assemble to the doubled virtual
microtubules only, the Bivacuum bosons may polymerize also into the mono filaments of
two opposite polarization (, as far it do not contradict the Pauli principle:
BVB V V i and BVB V V i     3.13
It follows from our model of elementary particles (chapter 5), that the described above
opposite symmetry shift of paired side-by-side Bivacuum fermions, antifermions and
Bivacuum bosons of opposite polarization occur, as a result of their rotation around the
common axes with tangential external velocity (v).
The ’head-to-tail’ associated Bivacuum dipoles may form the straight/linear mono and
doubled virtual microtubules, connecting "Sender" and "Receiver" (virtual filaments) (see
Fig.14). Another possible configurations of Bivacuum dipoles self-assembly is their closed
circulating structures/rings with perimeter, equal de Broglie wave length of mono dipoles
(BVBas or their pairs BVF  BVFas. This length, equal to perimeter of circulation,
determined by the tangential velocity (v) of ring rotation:
Viri  2LViri  hpBVB,BVFi
 h
mV mV ic
 hcmV  iv2
    3.14
This condition corresponds to that of standing de Broglie wave of particle with mass
mV  i and tangential velocity (v).
For single Bivacuum dipoles (BVF, BVF and BVF i, the conversion of their torus
(V or antitorus (V from complementary to the actual one, depends on the direction of
Bivacuum dipoles propagation in direction, parallel to the main axes of dipoles rotation.
For example, just the frontier torus (V of dipole V V as respect to direction of
dipole propagation becomes the actual.
In the opposite direction of this dipole propagation with translational velocity (v), the
antitorus (V turns to the actual one. In the intermediate direction of Bivacuum dipole
motion, the probability of torus or antitorus to became actual one, is proportional to
(cos , where  is the angle between vectors of dipole velocity (v) and vector of its
internal symmetry shift V V. In strong electrostatic or gravitational fields tension
gradients, the induced vector of Bivacuum dipoles polarization coincides with vector of
their external momentum. This means that the probability of the ’frontier’ torus or antitorus
’actualization’: P ~ cos   1, as far   0.
4 The relation between the external and internal parameters
of Bivacuum fermions. Quantum roots of Golden mean
The important formula, unifying a lot of internal and external (translational-rotational)
parameters of BVFas , taking into account that the product of internal and external phase
and group velocities is equal to light velocity squared:
vphin vgrin  vphextvgrext  c2     4.1
can be derived from eqs. (3.1 - 3.11):
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mV
mV
1/2
 mV
c2
m0c2
 vph
in
vgrin
 c
vgrin
2

 LV

LV
 L0
2
LV 2
 |e ||e | 
e
e0
2  11  v2/c2ext1/2
    4.2
    4.2a
where:
LV  /mVvgrin   L01  v2/c2ext1/4
i
LV  /mVvphin   L0
2
LV
 L01  v2/c2ext1/4
i
L0  LVLV 1/2  /m0c i  Compton radius
    4.3
    4.3a
are the radii of torus (V, antitorus (V and the resulting radius of BVFas  V V,
equal to Compton radius, correspondingly.
The absolute external velocity of Bivacuum dipoles, squared, as respect to primordial
Bivacuum (absolute reference frame), can be expressed, using 4.2 and 4.2a, as a criteria of
parameters of torus and antitorus symmetry shift as:
v2  c2 1  mV

mV
 c2 1  e2
e2
 c2 1  SS x,y,z
    4.4
where: S  LV 2 and S  LV2 are the squares of cross-sections of torus and
antitorus of Bivacuum dipoles.
The existence of absolute velocity in our Unified theory (anisotropic in general case)
and the Universal reference frame of Primordial Bivacuum, pertinent for Ether concept, is
an important difference with Special relativity theory. The light velocity in UT, like sound
velocity in the matter, is a function of Bivacuum (primary or secondary) matrix properties.
The relativistic dependences of the actual charge e and actual mass (mV on external
absolute velocity of Bivacuum dipole, following from (4.2a) and (3.5) are:
e  e01  v2/c21/4
mV  m0
1  v/c2
    4.5
    4.5a
The influence of relativistic dependence of real particles charge on the resulting charge
and electric field density of Bivacuum, which is known to be electrically quasi neutral
vacuum/bivacuum, is negligible for two reasons:
1. Densities of positive and negative real charges (i.e. particles and antiparticles) are
very small and approximately equal. This quasi-equilibrium of opposite charges is Lorentz
invariant;
2. The remnant uncompensated by real antiparticles charges density at any velocities
can be compensated totally by virtual antiparticles and asymmetric Bivacuum fermions
(BVF) of opposite charges.
The ratio of the actual charge to the actual inertial mass from (4.5 and 4.5a) has also the
relativistic dependence:
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e
mV
 e0m0 1  v2/c
21/4     4.6
The decreasing of this ratio with velocity increasing is weaker, than it follows from the
generally accepted statement, that charge has no relativistic dependence in contrast to the
actual massmV . The direct experimental investigation of relativistic dependence of this
ratio on the external velocity (v) may confirm the validity of our formula (4.6) and general
approach.
From eqs. (3.10); (3.13) and (3.13a) we find for mass and charge symmetry shift:
m  mV  mV  mV vc
2
e  e  e  e
2
e  e vc
2
    4.7
    4.7a
These mass and charge symmetry shifts determines the relativistic dependence of the
effective mass and charge of the fermions. In direct experiments only the actual mass (mV
and charge (e can be registered. It means that the complementary mass (mV and charge
are hidden for observation.
The ratio of charge to mass symmetry shifts (the effective charge and mass ratio) is:
e
m 
e2
mV e  e
    4.8
The mass symmetry shift can be expressed via the squared charges symmetry shift also
in the following manner:
m  mV  mV  mV e
2  e2
e2
    4.8a
or using (3.11) this formula turns to:
e2  e2
e2
 v2
c2
    4.9
When the mass and charge symmetry shifts of Bivacuum dipoles are small and
|e |  |e |  2e  2e0, we get from 4.7a for variation of charge shift:
e  e  e  12 e0
v2
c2
    4.10
The formula, unifying the internal and external group and phase velocities of
asymmetric Bivacuum fermions (BVFas , derived from (4.2) and (4.2a), is:
vgrin
c
4
 1  vc
2     4.11
where: vgrext  v is the external translational-rotational group velocity of BVFas .
At the conditions of ”Hidden Harmony”, meaning the equality of the internal and
external rotational group and phase velocities of asymmetric Bivacuum fermions BVFas :
vgrin Vrot  vgrext tr  v
vphin V
rot  vphext tr
    4.12
    4.12a
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and introducing the notation:
vgrin
c
2
 vc
2  vgr
in
vphin
 vgr
ext
vphext
      4.13
formula (4.11) turns to a simple quadratic equation:
2    1  0,
which has a few modes :   1  1 or :

1  1/2  1
or : 11  1/2 
1

    4.14
    4.14a
    4.14b
The solution of (4.14), is equal to Golden mean: v/c2    0.618. It is remarkable,
that the Golden Mean, which plays so important role on different Hierarchic levels of
matter organization: from elementary particles to galactics and even in our perception of
beauty (i.e. our mentality), has so deep physical roots, corresponding to Hidden Harmony
conditions (4.12 and 4.12a). Our theory is the first one, elucidating these roots
(Kaivarainen, 1995; 2000; 2005). This important fact points, that we are on the right track.
The overall shape of asymmetric BVFas  V  V i is a truncated cone (Fig.2)
with plane, parallel to the base with radiuses of torus (L and antitorus (L, defined by
eq. (4.3).
4.1 The rest mass and charge origination
Using Golden Mean equation in the form (4.14b), we can see, that all the ratios (4.2 and
4.2a) at Golden Mean conditions turn to:
mV
mV
1/2
 mV

m0 
vphin
vgrin
 LL 
|e |
|e |
 ee0
2

 1     4.15
where the actual (e and complementary (e charges and corresponding mass at GM
conditions are:
e e0/1/2; e  e01/2
mV   m0/; mV  m0 
    4.16
    4.16a
using (4.16 and 4.16a) it is easy to see, that the difference between the actual and
complementary mass at GM conditions is equal to the rest mass:
|mV |  mV  mV  m01/    m0 e,,     4.17
This is an important result, pointing that just a symmetry shift, determined by the
Golden mean conditions, is responsible for origination of the rest mass of sub-elementary
particles of each of three generation (i  e,,.
The same is true for charge origination. The GM difference between actual and
complementary charges, using relation   1/  1, determines corresponding minimum
charge of sub-elementary fermions or antifermions (at vtrext  0:
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3/2e0  |e |  |e e |  |e|
where: |e ||e |  e02
    4.18
    4.18a
The absolute values of charge symmetry shifts for electron, muon and tauon at GM
conditions are the same. This result determines the equal absolute values of empirical rest
charges of the electron, positron, proton and antiproton. However, the mass symmetry
shifts at GM conditions, equal to the rest mass of electrons, muons and tauons are very
different.
The ratio of charge to mass symmetry shifts at Golden mean (GM) conditions (vtrext  0
is a permanent value for all three electron generations (e, , . The different values of
their rest mass are taken into account by postulate III and it consequences of their rest mass
and charge relations: e0
  e0em0e /m0; e0  e0em0e /m0 (see 3.2c) :
|e |
|mV | 
|e i |
m0e
 |e |

|mV |
 e0
3/2
m0 
e03/2
m0
,
e,,
    4.19
where: mV   m0/ is the actual mass of unpaired sub-elementary fermion in [C]
phase at Golden mean conditions (see next section); e0  e0e ; m0e  m0.
Formula (4.19) can be considered as a background of permanent value of gyromagnetic
ratio, equal to ratio of magnetic moment of particle to its angular momentum (spin). For the
electron it is:
  e02mec     4.20
A huge amount of information, pointing that Golden mean plays a crucial role in
Nature, extrapolating similar basic principles of matter formation on higher than
elementary particles hierarchical levels, starting from DNA level up to galactics spatial
organization, are collected and analyzed in the impressive web site of Dan Winter:
http://www.soulinvitation.com/indexdw.html
4.2 Quantization of the rest mass/energy and charge of sub-elementary fermions
Formula (3.10), using (4.19), can be transformed to following shape:
n2  mV

m0
2
 e
e03/2
2
 v/c
4
1  v/c2     4.21
Introducing the definition: v/c2 x, eq. 4.21 can be reduced to quadratic equation:
x2  n2x  n2  0     4.22
The solution of this equation is:
x  12 n
2  n4  4n2     4.23
It is easy to calculate, that at n  1, n2 1 and mV  m0; e  e03/2 we have
xn1 v/c2  0.618  .
At n  2, n2 4 and mV  2m0; e  2e03/2 we have
v/cn22  0.8284  1.339.
At n  3, n2 9 and mV  3m0; e  3e03/2 we have
v/cn32  0.9083  1.469
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At n  4, n2 16 and mV  4m0; e  4e03/2 we have
v/cn42  0.9442  1.528
4.3 The ratio of energies at Golden mean and Dead mean conditions
The known formula, unifying the ratio of phase and group velocity of relativistic de
Broglie wave (vph/v  c2/v2 with ratio of its potential energy to kinetic one VB/Tk is:
2 vphv  1  VBTk     4.24
It is easy to see from (4.24), that at GM condition: (vph/v  c2/v2  1/, the ratio:
VB/Tk  2.236 and Tk/Tk  VB  Tk/EB   0.309     4.25
The Golden mean (GM) conditions for sub-elementary particles, composing free
elementary particles are the result of their fast rotation at GM or Compton frequency
(section 5):
0i  m0i c2/     4.25a
Such spinning of sub-elementary particles in triplets around the common axis (Fig.2), at
the Hidden Harmony conditions, when their internal and external group and phase
velocities coincide (eq.4.12; 4.12a).
In contrast to Golden mean (4.25), we may introduce here the ”Dead mean”,
corresponding to thermal equilibrium. At this conditions any system can be described by
the number of independent harmonic oscillators, unable to coupling and self-organization:
V
Tk
D
 1; 2TkEB
D
 Tk VEB
D
 1     4.26
The deep natural roots of Golden mean, as a consequence of Hidden Harmony
conditions (4.12), leading from our theory, explain the universality of this number
( 0.618).
It is demonstrated in our work, that any kind of selected system, able to self-assembly,
self-organization and evolution: from atoms to living organisms and from galactics to
Universe - are tending to conditions of combinational resonance with virtual pressure
waves under the action Tuning Energy (TE) of Bivacuum (section 15).
The less is deviation of ratio of characteristic parameters (dynamic and spatial) of
system from [  Phi], the more advanced is evolution of this system. We have to keep in
mind that all forms of matter are composed from hierarchic systems of de Broglie waves.
4.4 The solution of Dirac monopole problem, following from Unified theory
The Dirac theory, searching for elementary magnetic charges g and g, symmetric to
electric ones e and e, namedmonopoles, leads to following relation between the
magnetic monopole and electric charge of the same signs:
ge n2 c or: g 
n
2
c
e  n2
e
where : n  1,2,3 is the integer number
    4.27
where   e2/c is the electromagnetic fine structure constant.
It follows from this definition, that minimal magnetic charge at n  1 is as big
as g  67.7e. The mass of monopole should be huge  1016GeV. All numerous attempts
to reveal such particles experimentally has failed.
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Our theory explains this fact in such a way: in contrast to electric and mass dipoles
symmetry shifts (see 4.17 and 4.18), the symmetry violation between the internal actual | |
and complementary | | magnetic charges of elementary fermions is absent because of
their permanent values postulated (3.2). The equality of the actual (torus) and
complementary (antitorus) magnetic moments of sub-elementary fermions and
antifermions:
| | | |  | |  0     4.28
independent on their external velocity, explains the absence of magnetic monopoles in
Nature.
The elementary magnetic charge is not a monopole, like electric one () or (-). It is a
dipole, formed by pair F  F of triplet  F  F  F i .
5 Fusion of elementary particles, as a triplets of sub-elementary fermions
at Golden mean conditions
At the Golden Mean (GM) conditions: v/c2    0.618, the Cooper pairs of
asymmetric Bivacuum fermions, rotating in opposite direction around the common axis of
vorticity, turns to pair of sub-elementary fermion and antifermion with ratio of radiuses of
torus and antitorus: L/L  L2/L02  S/S0   (see eq. 4.15):
F  F  BVFas  BVFas      5.1
of opposite charge, spin and energy with common Compton radius. The spatial image of
pair F  F is two identical truncated cones of the opposite orientation of planes
rotating without slip around common rotation axis (Fig.2).
Fig. 2. Model of the electron, as a triplets  F  Fx,y  F i , resulting from fusion
of third sub-elementary antifermion F to sub-elementary antifermion F with opposite
spin in rotating pair F  Fx,y. The velocity of rotation of unpaired sub-elementary F
around the same axis of common rotation axis of pair provide the similar rest mass m0 and
absolute charge |e |, as have the paired F and F. Three effective anchor
BVF  V Vanc in the vicinity of sub-elementary particles base, participate in recoil
effects, accompanied their C  W pulsation and modulation of Bivacuum pressure waves
(VPWq. The recoil effects of paired F  Fx,y totally compensate each other and the
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relativistic mass change of triplets is determined only by the anchor Bivacuum fermion
BVF anc of the unpaired sub-elementary fermion F .
The fusion of asymmetric sub-elementary fermions and antifermions of e,  and 
generations F  BVFas 
e,,
(Fig.2) to triplets results in corresponding
electrons/positrons, muons/antimuons and protons/antiprotons origination
 F  Fx,y  F ze,,p     5.2
This fusion becomes possible at the Golden mean (GM) conditions, stimulated by the
resonant exchange interaction with basic (q  1) Bivacuum virtual pressure waves
(VPWq1 . In the case protons it is accompanied by the energy release and gluons
origination, equal in sum to the mass defect, as far the mass of tauons is bigger, than the
mass of the proton. In section 12.5 it will be proved, that stabilization of the
electron/positron triplets is possible without e-gluons exchange. The centrifugal force,
generated by rotation of pair F  Fx,ye can be compensated by the Coulomb attraction
between F and F.
Similar consideration of muons with mass 0.106 GeV/c2 (about 200 times bigger, than
electron’s) reveals that the centrifugal force, generated by fast rotation of pair F  Fx,y
around common axis exceeds strongly the Coulomb attraction between sub-elementary
fermions of corresponding lepton generation F and F. This makes the triplet
structure of  electron unstable even at Golden mean conditions. The experimental
life-time of muon is 2.19703106s. The life-time of tauon with mass 1.7771 GeV/c2 is
even much shorter 2.951013 s. We suppose the reason of low stability of  electron, is
that, in contrast to electron and muon, it represents just a monomeric form of asymmetric
Bivacuum fermion at GM conditions F  BVFas 

. The fusion of these
sub-elementary fermions to protons and neutrons stabilize the structure of these triplets.
It was demonstrated theoretically, that the vortical structures at certain conditions
self-organizes into vortex crystals (Jin and Dubin, 2000).
The fusion of triplets is accompanied by ’switching on’ the resonant exchange
interaction of CVCq1 with Bivacuum virtual pressure waves VPWq1  i of fundamental
frequency (0 m0c2/e,, in the process of [corpuscleC  waveW] transitions of
elementary particles. The triplets of elementary particles and antiparticles formation (Fig.2)
is a result of fusion of third sub-elementary fermion (antifermion) F with one of
sub-elementary fermion (antifermion) of rotating pair F  F of the opposite spins. The
opposite spins means that their C  W pulsations are counterphase and these two
sub-elementary particles are spatially compatible (see section 9). The velocity of rotation of
unpaired sub-elementary fermion F around the same axis of common rotation axis of
pair (Fig.2) provide the similar mass and charge |e |, as have the paired F and F
because of similar symmetry shift.
Let us analyze the rotational dynamics of unpaired F e,,  V Vas in triplets
(Fig.2) just after fusion to triplet at GM conditions in the absence of the external
translational motion of triplet.
Its properties are the result of participation in two rotational process simultaneously:
1) rotation of asymmetric F e,, around its own axis (Fig.2) with spatial image of
truncated cone with resulting radius:
LBVFas
  /|mV  mV |c  /m01/  c  /2.236m0c  L0/2.23     5.3
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2) rolling of this truncated cone of F e,, around the another axis, common for pair of
sub-elementary particles F  F (Fig.2) inside of a larger vorticity with bigger radius,
equal to Compton radius:
LBVFas BVFas 
  /|mV mV |c  /m0c  L0     5.4
with Golden mean angular frequency:
,i rot
  cL0  0 
m0i c2
     5.4a
The ratio of radius of BVFas
  F  to radius of pairs F  F at GM
conditions is equal to the ratio of potential energy (V) to kinetic energy (Tk) of relativistic
de Broglie wave (wave B) at GM conditions. This ratio is the same, as in known formula
for relativistic wave B VTk  2
vph
vgr  1 :
LBVFas BVFas 

LBVFas
  |
mV  mV |
|mV mV |
 VTk

 2 vphvgr
  1  2,236     5.5
where the potential and kinetic energy of asymmetric Bivacuum dipoles, forming
triplets - elementary fermions are equal correspondingly to:
V  12 |mV
  mV |c2
Tk  12 |mV
 mV |c2  12 mV
v2
    5.5a
    5.5b
This result is a good evidence in proof of our expressions for total energy of
sub-elementary particle, as a sum of internal potential and rotational kinetic energies (see
section 7, eqs. 7.1 - 7.3).
The triplets of the electrons and muons of the same or opposite spin state are the result
of fusion of sub-elementary particles of e or   leptons generation, correspondingly:
e   F  F  F e,
e  F  F  F e,
    5.6
    5.7
with mass, charge and spins, determined by uncompensated/unpaired sub-elementary
particle: F e,.
5.1 Correlation between our model of hadrons and
conventional quark model of protons and neutrons in Standard Model
We suppose that the proton (Z  1; S  1/2 is constructed by the same principle as
the electron (Fig.2). It is a result of fusion of pair of sub-elementary fermion and
antifermion of  generation F  FS0p and one unpaired sub-elementary fermion
F S1/2
 , accompanied by huge energy release, corresponding to mass defect:
E ~ m  mpc2. These three components of proton correspond to three quarks:
F S1/2
p ~ q and antiquarks F S1/2
p ~q.
The difference with standard quark model is that we do not need to use the notion of
fractional charge in our model of proton with spin S  1/2:
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p   F  FS0x,y  F S1/2
z 
or : p ~ q qS0x,y  qS1/2z
    5.9
    5.9a
The charges, spins and mass/energy of sub-elementary particles and antiparticles in pairs
F  Fx,y compensate each other. The resulting properties of protons (p) are determined
by unpaired/uncompensated sub-elementary particle F  of heavy  electrons
generation, including the recoil effects, responsible for charge effect of proton. The mutual
recoil and charge compensation effects of two paired sub-elementary fermions is possible,
if they are oriented opposite to each other and are pulsing in 2-dimensional plane (x,y) in
the the same phase.
The absence of charge in the neutron (Z  0; S  1/2 can be explained in two ways:
1) as a result of complex of proton with oppositely charged sub-elementary fermion of e
- generation:
n   F  FS0  F Fe S1/2
or : n~ q  q S0  q0 S1/2
e
or : n~    S0     Fe
    5.10
    5.10a
    5.10b
where the neutral quark q0 S1/2
e is introduced, as a metastable complex of positive
sub-elementary  fermion F  with negative electron’s sub-elementary fermion F e
sub-elementary fermion of opposite charge Fe:
q0 S1/2
e  q  Fe     5.11
This means that the positive charge of unpaired heavy sub-elementary particle F in
neutron (n) is compensated by the charge of the light sub-elementary fermion Fe. In
contrast to charge, the spin of unpaired F is not compensated (totally) by spin of Fe
in neutrons, because of strong mass and angular momentum difference in conditions of the
Fe confinement.
The 2nd possible explanation of zero charge of the neutron is such relative 3D
configuration of sub-elementary fermions, which provides the recoilless C  W pulsation
of all three sub-elementary fermions, like in Mössbauer effect (see section 8.10).
Fx  FyW  FC
z n  Fx  FyC  FW
z n     5.11a
In this configuration all three sub-elementary fermions in [C] phase are oriented normal to
each other and the recoil and charge effects, accompanied C  W pulsation of all three
sub-elementary fermion totally compensate each other.
Different superpositions of three sub-elementary fermions, like different combinations
of three interlocing Borromean rings (symbol, popular in Medieval Italy) can be
responsible for different properties of the electrons, protons and neutrons.
The mass of - electron, equal to that of -positron is: m  17823 MeV, the mass of
the regular electron is: me  0,5110031 MeV and the mass of   electron is:
m  105,65952MeV.
For the other hand, the mass of proton and neutron are correspondingly:
mp  938,2803 MeV and mn  939,573 (3) MeV. They are about two times less, than
the mass of - electron, equal, in accordance to our model, to mass of its unpaired
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sub-elementary fermion F. This difference characterize the energy of neutral massless
gluons (exchange bosons), stabilizing the triplets of protons and neutrons. In the case of
neutrons this difference is a bit less (taking into account the mass of Fe, providing,
however, much shorter life-time of isolated neutrons (918 sec.), than that of protons (1031
years).
In accordance to our hadrons models, each of three quarks (sub-elementary fermions of
  generation) in protons and neutrons can exist in 3 states (red, green and blue), but not
simultaneously:
1. The red state of quark/antiquark means that it is in corpuscular [C] phase;
2. The green state of quark/antiquark means that it is in wave [W] phase;
3. The blue state means that quark/antiquark F is in the transition [C][W] state.
The 8 different combinations of the above defined states of 3 quarks of protons and
neutrons correspond to 8 gluons colors, stabilizing the these hadrons. The triplets of quarks
are stabilized by the emission  absorption of cumulative virtual clouds (CVC in the
process of quarks C  W pulsation.
The known experimental values of life-times of  and  electrons, corresponding in
accordance to our model, to monomeric asymmetric sub-elementary fermions BVFas
,
,
are equal only to 2,19  106s and 3,4  1013s, respectively. We assume here, that stability
of monomeric sub-elementary particles/antiparticles of e,  and  generations, strongly
increases, as a result of their fusion in triplets, possible at Golden mean conditions.
The well known example of weak interaction, like   decay of the neutron to proton,
electron and e antineutrino:
n p  e   e
or : q  q    q0 S1/2
e  q  q    q  e   e
    5.12
    5.12a
is in accordance with our model of elementary particles and theory of neutrino (section
8.4).
The sub-elementary fermion of   generation in composition of proton or neutron can
be considered, as a quark and the sub-elementary antifermion, as antiquark:
F
~ q and F
~ q      5.13
In the process of  decay of neutron (5.12 and 5.11) the unpaired negative
sub-elementary fermion Fe in (5.11) forms a complex - triplet (electron) with
complementary virtual Cooper pair F  FS0e from the vicinal to neutron polarized
Bivacuum:
Fe  F  FS0e  e     5.14
If we accept the explanation of zero charge of neutron, as a result of total compensation
of recoil dynamics in the process of correlated C  W pulsation of three of its
sub-elementary fermions, then  decay can be considered as conversion of such specific
configuration of neutron (5.11a) to another configuration, pertinent for proton:
F  F  Fn  p  e   e     5.14a
where the configuration of proton is described by (5.9). This conversion is accompanied
by excitation of vicinal virtual electrone  and its transition to the real pair [electron 
antineutrino] e   e.
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The energy of 8 gluons, corresponding to different superposition of
[CVC  CVCS0,1, emitted and absorbed with in-phase C  W pulsation of pair
[quark  antiquark] in triplets (5.9 - 5.9b):
F  FS0,1  qqS0,1     5.15
is about 50% of energy/mass of quarks and antiquarks ( sub-elementary fermions and
antifermions).
These 8 gluons, responsible for strong interaction, can be presented as a following
combinations of transitions states of   sub-elementary fermions (quarks q2 and q3) and
antifermion (antiquark q1, corresponding to two spin states of proton (S  1/2 of
unpaired quark.
For its spin state: Sq3  1/2 we have following 4 transition combinations of triplets
transition states, corresponding to four types of gluons:
1 C  Wq1S1/2  C  Wq2S1/2  C  Wq3S1/2
2 W  Cq1S1/2  W  Cq2S1/2  C  Wq3S1/2
3 C  Wq1S1/2  C  Wq2S1/2  W  Cq3S1/2
4 W  Cq1S1/2  W  Cq2S1/2  W  Cq3S1/2
    5.16
    5.16a
    5.16b
    5.16c
and for the opposite spin state of unpaired quark: Sq3  1/2 we have also 4 transition
states combinations, representing another four types of gluons:
5 C  Wq1S1/2  C  Wq2S1/2  C  Wq3S1/2
6 W  Cq1S1/2  W  Cq2S1/2  C  Wq3S1/2
7 C  Wq1S1/2  C  Wq2S1/2  W  Cq3S1/2
8 W  Cq1S1/2  W  Cq2S1/2  W  Cq3S1/2
    5.17
    5.17a
    5.17b
    5.17c
One of our versions of elementary particle fusion have some similarity with
thermonuclear fusion and can be as follows. The rest mass of isolated sub-elementary
fermion/antifermion before fusion of the electron or proton, is equal to the rest mass of
unstable muon or tauon, correspondingly. The 200 times decrease of muons mass is a result
of mass defect, equal to the binding energy of triplets: electrons or positrons. It is provided
by origination of electronic e-gluons and release of the huge amount of excessive kinetic
(thermal) energy, for example in form of high energy photons or e-neutrino beams.
In protons, as a result of fusion of three  electrons/positrons, the contribution of
hadron h-gluon energy to mass defect is only about 50% of their mass. However, the
absolute hadron fusion energy yield is higher, than that of the electrons and positrons.
Our hypothesis of stable electron/positron and hadron fusion from short-living  and 
- electrons, as a precursor of electronic and hadronic quarks, correspondingly, can be
verified using special collider.
In accordance to our Unified Theory, there are two different mechanisms of
stabilization of the electron and proton structures in form of triplets of sub-elementary
fermions/antifermions of the reduced  and  generations, correspondingly, preventing
them from exploding under the action of self-charge:
1. Each of sub-elementary fermion/antifermion, representing asymmetric pair of torus
(V and antitorus (V, as a charge, magnetic and mass dipole, is stabilized by the
Coulomb, magnetic and gravitational attraction between torus and antitorus;
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2. The stability of triplet, as a whole, is provided by the exchange of Cumulative Virtual
Clouds (CVC and CVC between three sub-elementary fermions/antifermions in the
process of their C  W pulsation. In the case of proton and neutron, the 8 transition
states corresponds to 8 h-gluons of hadrons, responsible for strong interaction. In the case
of the electron or positron, the stabilization of triplets is realized by 8 lighter e-gluons. The
process of internal energy exchange of pairs F  FS0,1e,p with unpaired sub-elementary
fermion in triplets of hadrons is accompanied also by the energy exchange with external
Bivacuum medium. It is resulted in modulation of positive and negative virtual pressure
waves [VPW VPW of Bivacuum, generating the Virtual Replica Multiplication of
nucleons (see chapter 13). The feedback reaction between Bivacuum and elementary
particles is also existing.
5.2 Possible structure of mesons, W and Z0 bosons of electroweak interaction
By definition of Standard Model, the mesons are a family of subatomic particles (about
140) that participate in strong interactions and have masses intermediate between leptons
and baryons. When the mass of such particles, formed by quarks like baryons, exceeds the
mass of baryons (proton, neutron, lambda and omega), they named bosonic hadrons. It is
generally assumed, that they are composed of a quark and an antiquark. They are bosons
with spin, equal to zero or 1 and possible charge: 0, 1 and -1.
In our approach (see 5.15) the pairs of sub-elementary fermions of  or  generations
F  FS0,1,  qqS0,1, (see 5.6 - 5.9a), have a properties of mesons, as a neutral
[quark  antiquark] pair with bosonic integer spin. However these sub-elementary fermions
are not symmetric necessarily, like F  FS0,1, of triplets. The coherent cluster of such
pairs - from one to four pairs: n q  q S0,1,2,3,4 can provide the experimentally
revealed integer spins of mesons - from zero to four.
We assume also that some of experimentally revealed charged mesons, like pions (,
standing for nucleons interaction, may represent the intermediate bosonic state of spin
exchange process between sub-elementary fermion and antifermion of muon generation
BVBS0z1:
F  FS0,1  F  BVBS0z1  F
     5.18
If pion with mass (0.140 GeV/c2, is the intermediate state between muon and
antimuon, indeed, this explains the decay of pion and antipion on muon (antimuon) and
muonic neutrino (antineutrino):
BVBS0z1           5.19
The negatively charged kaon (K and antikaon (K with mass (0.494 GeV/c2 about 5
times bigger than that of muon (0.106 GeV/c2, can represent a small cluster of the odd
number of Bivacuum bosons of   generation, like:
2BVB BVB  BVB z1     5.19a
The neutral heavy B-zero meson (B0 with mass (5.279 GeV/c2 and eta-c meson
(2.980 GeV/c2 can be a clusters of even number of Bivacuum bosons of   generation of
opposite symmetry shift, compensating the opposite charges of each other in pairs.
The interrelation between muon and the electron follows from two decay reactions of
muon and antimuon:
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  e   e  
  e  e   
    5.20
    5.20a
In terms of our Unified theory (UT), the neutrino and antineutrino are stable carriers of
the excessive Bivacuum dipoles mass/energy symmetry shifts - positive (e, or negative
(  e, see section 8.4.
The existence of heavy charged (W, W and neutral (Z0 force carriers bosons with
integer spin 0, 1, 2... and mass: 80.4; 80.4 and 91.187 GeV/c2, correspondingly,
introduced in electroweak theory is confirmed experimentally. These bosons complex
structure differs strongly from that of photons. This author suggest, that the charged bosons
W, W are the ’rings’ constructed from the odd number of asymmetric Bivacuum bosons
of   generation of opposite symmetry shift and charge and the neutral bosons (Z0 from
the even number of paired Bivacuum bosons (BVB  BVBas , compensating the
charges of each other. These heavy bosons belongs to class of very unstable particles,
named resonances, as far their decay/disassembly is related to strong interaction. Their life
times   / interrelated with width of resonance ( are very short ~21025 s.
The rotating around common axes BVB and BVB forming virtual microtubules has a
positive and negative charge and mass symmetry shift, corresponding to Golden mean
condition (v2/c2)    0.618. These dipoles interact side-by-side in the same pairs and by
head-to-tail principle when forming doubled microtubules from adjacent pairs:
n BVB  BVBS0,1,..  n  V V i  V Vi S0,1,..
     5.21
We suppose, that these pairs polymerize in ring structures, different from that of photon
and providing the uncompensated mass of such rotating virtual rings, equal to mass of W
and Z0 bosons. The positive and negative charges in each pair BVB  BVBS0,1,..
compensate each other and the resulting charge of the ’ring’ is equal to charge (e of one
excessive unpaired BVBS0,1,.. or (BVBS0,1,.. .
It is possible to evaluate the velocity of bosonic ’ring’ rotation, taking its mass, equal
to:MW  80.4 GeV/c2 and the ring radius, equal to Compton radius of neutron:
Ln  /mnc, the region of electroweak interaction action. Then using the obtained earlier
formula (3.14) for de Broglie radius of Bivacuum dipoles circulation, we get the condition
for bosonic ’ring’ (LVirW
 :
LVirW
  c
MWv2
 mnc  Ln     5.22
where the mass of neutron mn  0.940 GeV/c2.
From this formula we may get the velocity of ’ring’ rotation:
v  c  mnMW
1/2
 c  0.1081     5.23
The corresponding velocity for Z0 boson is very close to that. We may see, that rotation
of these ring - shape bosons is nonrelativistic. However, it becomes equal to light velocity,
at the assumption, that radius of heavy bosons is determined by their Compton radius.
Otherwise, the heavy bosons and other resonances can be considered as the
intermediate - gluonic state, when the asymmetric Bivacuum boson and antiboson with zero
charge, but opposite polarization, exchange their cumulative virtual clouds, being
simultaneously in the wave [W] phase. In this case the equality (5.21) turns to:
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n BVB  BVBS0,1,..
CW n CVC  CVCS0,1,..     5.24
The proposed approach to analysis of hadrons and mesons intrinsic features can be
developed further to explain the general roots of all know elementary particles, taking into
account their duality of sub-elementary fermions of all three generation and combination of
their different states. It looks that it is possible to do without strong contradictions with
Standard model. However our theory explains the origination of mass of elementary
particles without Higgs field and corresponding bosons, not detected experimentally.
6 Total, potential and kinetic energies of elementary de Broglie waves
The total energy of sub-elementary particles of triplets of the electrons or protons
 F  FS0 F S1/2e,p we can present in three modes, as a sum of total potential
Vtot and kinetic Ttot energies, including the internal and external contributions:
Etot  Vtot  Ttot  12 mV
  mVc2  12 mV
  mVc2
Etot  mVc2  12 mV
2c2  v2  12 mV
v2
Etot  2Tkv/c2  12 mV
c21  R2  12 mV
v2
    6.1
    6.1a
    6.1b
where: R  m0/mV  1  v/c2 is the dimensionless relativistic factor; v is the
external translational - rotational velocity of particle;mV and mV are the absolute masses
of torus and antitorus of dipoles.
One may see, that Etot  m0c2 at v  0 and mV  m0.
Taking into account that the kinetic and potential energies of dipoles are defined by
(5.5b and 5.5a):
Ttot  12 mV
  mVc2  12 mV
v2     6.1c
TtotW  12 mV  mVc2  TtotC  12 mVv2 and c2  vgrvph, where vgr  v, then dividing the
left and right parts of (6.1 and 6.1a) by 12 mV
v2, we get:
2 c
2
v2
 1  2 vphvgr  1 
mV  mVc2
mVv2
 mV
  mV
mV  mV     6.2
Comparing formula (6.2) with known relation for relativistic de Broglie wave for ratio
of its potential and kinetic energy (Grawford, 1973), we get the confirmation of our
definitions of potential and kinetic energies of elementary particle in (6.1):
2 vphvgr  1 
Vtot
Ttot
 mV
  mV c2
mV  mV c2     6.3
In Golden mean conditions, necessary for triplet fusion, the ratio
Vtot/Ttot  1/    2.236.
In the case of symmetric primordial Bivacuum fermions BVF BVF] and bosons
BVB the absolute values of their energy/masses of their torus and antitorus are equal:
mVc2  mVc2  m0c2 12  n (eq.1.1). This means that their kinetic energy is zero and
total energy is determined by the value of potential energy:
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Etot  Vtot  12 mV
  mVc2  12 m0c
21  2n     6.3a
It is a half of the energy gap between torus and antitorus of Bivacuum dipoles (eq.1.3).
The bigger is the potential energy of Bivacuum, the bigger is frequency of virtual pressure
waves (VPWq1 . It will be shown in chapters 14 and 19 of this paper, that the forced
resonance of VPWq1 with corpuscleC  waveW pulsation of elementary particles
accelerate them and is a source of energy for overunity devices. The idea, that the potential
energy of vacuum, as a sum of absolute values of its positive and negative energies, can be
used as a source of ’free’ energy for overunity devices was discussed also by Frolov (2003)
and much earlier by Gustav Naan (1964).
In general case the total potential (Vtot and kinetic (Ttot energies of sub-elementary
fermions and their increments can be presented as:
VtotW  12 mV
  mV c2  VtotC  12 mV
 2c2  v2  12
c
LVtot
 Vtot ;
Vtot  mVc2  Ttot   12
c
LVtot
LVtot
LVtot
 Vp LVtotLVtot
    6.4
    6.4a
where: the characteristic velocity of potential energy, squared, is related to the group
velocity of particle (v, as vp2  c22  v2/c2 and the characteristic curvature of potential
energy of elementary particles is:
LVtot  mV  mV c  L0
 at vtotc
2       6.4b
The total kinetic energy of unpaired sub-elementary fermion of triplets includes the
internal vortical dynamics and external translational one, which determines their de Broglie
wave length, (B  2LText :
Ttot  12 |mV
 mV |c2  12 mV
v2  12
c
LTtot
 Ttot ;
Ttot  Ttot 1  R2R2
v
v  Tk
LTtot
LTtot
    6.5
    6.5a
where the characteristic curvature of kinetic energy of sub-elementary particles in
triplets is:
LTtot  mV  mV c  L0
 at vtotc
2       6.5b
It is important to note, that in compositions of triplets  F  FS0 F S1/2e,p
the minimum values of total potential and kinetic energies and the maximum values of their
characteristic curvatures correspond to that, determined by Golden mean conditions (see
eqs. 5.3 and 5.4). In our formulas above it is reflected by corresponding inequalities. In
accordance to our theory, the Golden mean conditions determine a threshold for triplets
fusion from sub-elementary fermions.
The increment of total energy of elementary particle is a sum of total potential and
kinetic energies increments:
Etot  Vtot  Ttot  Vtot LVtotLVtot  Ttot
LTtot
LTtot
    6.6
In the process of corpuscle-wave pulsation C  W (section 7) at the permanent
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velocity v  const, the total energy is also permanent and it its increment is zero:
Etot  0. This means that the oscillation of potential and kinetic energy in (6.6),
accompanied C  W pulsation should be opposite by value and compensating each
other:
 Vtot LVtotLVtot
CW Ttot LTtotLTtot     6.6a
The well known Dirac equation for energy of a free relativistic particle, following also
from Einstein relativistic formula (3.5), can be easily derived from (6.1a), multiplying its
left and right part on mVc2 and using introduced mass compensation principle (3.7):
Etot2  mVc22  m0c22  mV 2v2c2     6.6b
where: m02  mV mV and the actual inertial mass of torus of unpaired
sub-elementary fermion in triplets is equal to regular mass of particle: mV  m0.
Dividing the left and right parts of (6.6b) tomVc2, we may present the total energy of
an elementary de Broglie wave, as a difference between doubled kinetic energy,
representing the Maupertuis function (2Tk and Lagrange function (  Tk  V)
contributions, in contrast to sum of total potential and kinetic energies (6.1):
Etot  mVc2  mV  mVc4/v2 
 m0mV m0c
2rotin  mVv2
Etot  V  Tk  Rm0c2rotin  12 mV
v2  12 mV
v2
Etot  2Tk  , where    V  Tk  Rm0c2rotin
Etot  mVc2  hCW  R m002L02rot
in  h2
mVB2
    6.7
    6.7a
    6.8
    6.8a
    6.8b
where: R  1  v/c2 is relativistic factor, dependent on the external translational
velocity v of sub-elementary fermion in composition of triplet; mV  m0/R  m is the
actual inertial mass of sub-elementary fermion; the external translational de Broglie wave
length is: B  hmV v and CW is the resulting frequency of corpuscle - wave pulsation (see
next section).
We can easily transform formula (6.8) to a mode, including the internal rotational
parameters of sub-elementary fermion, necessary for the rest mass and charge origination:
Etot  R m002L02rot
in  mV  mVc2 tr     6.9
where: L0  /m0c is the Compton radius of sub-elementary particle; 0  m0c2/ is
the angular Compton frequency of sub-elementary fermion rotation around the common
axis in a triplet (Fig.2).
For potential energy of a sub-elementary fermion, we get from (6.8), taking into
account, that mVv2 trext  2Tk and Etot  V  Tk :
V  Etot  12 mV
v2  Rm0c2rotin  12 mV
v2 tr     6.9a
The difference between potential and kinetic energies, as analog of Lagrange function,
from (4.9a) is:
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   V  Tk  Vtot  12 mV
v2 tr  Rm0c2rotin     6.9b
It follows from (6.9 - 6.9b), that at vtrext  c, the total relativistic factor, involving both
the external and internal translational - rotational dynamics of sub-elementary fermions in
triplets: R  1  vtr/c2  0 and the rest mass contribution to total energy of
sub-elementary particle also tends to zero: Rm0c2rotin  0. Consequently, the total
potential and kinetic energies tend to equality Vtot  Ttot, and the Lagrangian to zero. This
is a conditions for harmonic oscillations of the photon, propagating in unperturbed
Bivacuum.
The important formula for doubled external kinetic energy (Maupertuis function) can be
derived from (4.8), taking into account that the relativistic relation between the actual and
rest mass ismV  m0/R :
2Tk  mVv2  mVc2  Rm0c2  m0c
2
R 1
2  R2 or :
2Tk  m0c
2
R 1  R1  R  1  RmV
c2  m0c2 
    6.10
    6.10a
This formula is a background of the introduced in section 9 notion of Tuning energy of
Bivacuum Virtual Pressure Waves (VPW.
From the formula (3.6), describing dependence of inertialess massmV of antitorus (V
on the external velocity of Bivacuum dipole or unpaired sub-elementary fermion in triplets
mV  m0 1  v/c2 , we get:
mVc22  m0c22  m02v2c2     6.11
The difference between 6.6b and 6.11 can be easily transformed to product of kinetic
and potential energies of asymmetric Bivacuum dipole (see 5.5a and 5.5b):
mVc22  mVc22  mV 2  m02v2c2
mVc2  mVc2mVc2  mVc2  mV 2  m02v2c2
TkV 14 mV
 2  m02v2c2
    6.12
    6.12a
    6.12b
We got the new important formula, expressing the product of kinetic and potential
energy of asymmetric Bivacuum dipole or unpaired sub-elementary fermion in triplets
(TkV via its actual inertial mV , the rest mass (m0 and external velocity (v. As far the
kinetic energy of asymmetric dipole like the unpaired sub-elementary fermion of triplet is
Tk  mVv2/2, the potential energy from 6.12b can be calculated from the known empirical
data:
V  12 mV
  m02/mVc2     6.13
Our expressions (6.1 - 6.13) are more general, than the conventional ones, as far they
take into account the properties of both poles (actual and complementary) of Bivacuum
dipoles and subdivide the total energy of particle to the internal and external or to kinetic
and potential ones.
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7. The dynamic mechanism of corpuscle-wave duality
It is generally accepted, that the manifestation of corpuscle - wave duality of a particle
is dependent on the way in which the observer interacts with a system. However, the
mechanism of duality, as a background of quantum physics, is still obscure.
It follows from our theory, that the [corpuscle (C)  wave (W)] duality represents
modulation of the internal (hidden) quantum beats frequency between the asymmetric
’actual’ (torus) and ’complementary’ (antitorus) states of sub-elementary fermions or
antifermions by the external - empirical de Broglie wave frequency of these particles, equal
to beats frequency of the ’anchor’ Bivacuum fermion (Kaivarainen, 2005). The [C] phase
of each sub-elementary fermions of triplets  F  F  F i of elementary particles,
like electrons and protons, exists as a mass and an electric and magnetic asymmetric dipole.
The total energy, charge and spin of fermion, moving in space with velocity (v) is
determined by the unpaired sub-elementary fermion Fz, as far the energy, charge, spin
of paired ones in F  Fx,y of triplets compensate each other.
The [C  W] transition of each of sub-elementary fermions in triplets is a result of two
stages superposition.
The 1st stage of transition is a reversible dissociation of charged sub-elementary
fermion in [C] phase FC
e to charged Cumulative Virtual Cloud CVCF
eeanc of
subquantum particles and the ’anchor’ Bivacuum fermion with internal frequency in i
(eq. 7.4c):
I: FC
e Recoil/Antirecoil BVFanc
C
eanc  CVCF
eeanc
i
    7.1
where notations e, eanc and eCVC e  eanc mean, correspondingly, the total charge,
the anchor charge and their difference, equal to charge of CVC. Between the
uncompensated charge and uncompensated mass of Bivacuum dipoles the direct correlation
is existing (eq.4.6).
The 2nd stage of [C  W transition is a reversible dissociation of the anchor
Bivacuum fermion BVFanc  i  V  Vanci to symmetric and neutral BVF i and the
anchor cumulative virtual cloud (CVCBVFanc , with charge eanc and frequency (Bext tr,
equal to the empirical frequency of de Broglie wave of particle (eq. 7.4):
II : BVFanc
C
eanc  Recoil/Antirecoil BVF0  CVCBVFanc
eanc
W
i
    7.2
The 2nd stage takes a place if BVFanc  i is asymmetric only in the case of nonzero
external translational - rotational velocity of particle. The beats frequency of BVFanc e,p is
equal to that of the empirical de Broglie wave frequency: B  /mVLB2 . The higher is
the external kinetic energy of fermion, the higher is frequency B. The frequency of the 2st
stage oscillations modulates the internal frequency of C  W pulsation:
in i  R 0i  R m0i c2/, related to contribution of the rest mass energy to the total
energy of the de Broglie wave (Kaivarainen, http://arxiv.org/abs/physics/0103031).
The C  W pulsations of unpaired sub-elementary fermion F , of triplets of the
electrons or protons  F  F  F e,p are in counterphase with the in-phase
pulsation of paired sub-elementary fermion and antifermion, modulating Bivacuum virtual
pressure waves (VPW :
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F  FWe,p CVC
CVC F  FCe,p     7.3
The basic frequency of C  W pulsation of particle in the state of rest, corresponding
to Golden mean conditions, vin/c2 0,618  , is equal to that of the 1st stage frequency
(5.1) at zero external translational velocity (vtrext  0; R  1. This frequency is the same
as the basic Bivacuum virtual pressure waves (VPWq1  and virtual spin waves
(VirSWq1
S1/2 frequency (1.7 and 1.10a): q1  m0c2/i.
The empirical parameters of de Broglie wave of elementary particle are determined by
asymmetry of the torus and antitorus of the anchor Bivacuum fermion
BVFanc e,p  V  Vance,p (Fig.2) and the frequency of its reversible dissociation to
symmetric BVF i and the anchor cumulative virtual cloud (CVCanc   stage (II) of
duality mechanism (7.2). The dimensions of CVCanc , i.e. the Wave phase of BVFanc e,p
are determined by the empirical de Broglie wave length and can be much bigger than
dimension of the anchor Bivacuum fermion in Corpuscular phase, close to Compton length.
The total energy, charge and spin of triplets - fermions, moving in space with external
translational velocity (vtrext) is determined by the unpaired sub-elementary fermion Fz, as
far the paired ones in F  Fx,y of triplets compensate each other. From (6.9; 6.9a and
6.9b) it is easy to get:
Etot  mVc2  CW  R0rotin  Bext tr  Rm0c2rotin  mVvtr2 ext
Etot  mVc2    2Tk  Rm002L02rot
in  h2
mVB2
Etot  V  Tk  Rm0c2rotin  12 mV
vtr2   12 mV
vtr2 
or : Etot  mVc2  V  Tk  12 mV
  mVc2  12 mV
  mVc2
    7.4
    7.4a
    7.4b
    7.4c
where: R  1  v/c2 is the relativistic factor; v  vtrext is the external translational
group velocity; B  h/mVv  2LB is the external translational de Broglie wave length;
the actual inertial mass ismV  m  m0/R; L0i  /m0i c is a Compton radius of the
elementary particle.
It follows from our approach, that the fundamental phenomenon of corpuscle  wave
duality (Fig.3) is a result of modulation of the primary - carrying frequency of the internal
C  Win pulsation of individual sub-elementary fermions (1st stage):
in i  R0i  R  1  v/c2 m0i c2/     7.4d
by the frequency of the external empirical de Broglie wave of triplet:
Bext  mVvext2 /  2vext/LB, equal to angular frequency of C  Wanc pulsation of the
anchor Bivacuum fermion BVFanc  i (2nd stage).
The contribution of this external translational dynamics to the total one is determined
by asymmetry of the anchor BVFanc  i  V  Vanci of particle, i.e. by second terms in
(7.4) and (7.4a):
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2Tk  B tr  h
2
mVB2 tr
 mV  mVc2 tr
 mVv2 tr  mVB2LB2 rot 
pB2
mV
    7.5
    7.5a
This contribution is increasing with particle acceleration and tending to light velocity.
At v  c, and R 0 :
2Tk  mVv2 trext  mVc2  Etot  V  Tk
or V  Tk  12 mV
c2  12 CW
    7.5b
    7.5c
For example, the equality of the averaged potential and kinetic energies of
sub-elementary fermions and antifermions should take a place for photon (fig.4).
The 1st stage of particle duality (7.1) is a consequence of the rest mass influence on
propagation of fermions. In the case of bosons, like photons, propagating with light
velocity, the contribution of the rest mass and 1st stage to process is negligible as it follows
from eq.(7.4). The mechanism of photon duality is determined by the 2nd stage only (7.2),
determined by dynamics of the anchor Bivacuum fermion. In general case the process of
[C  W pulsation is accompanied by reversible conversion of rotational energy of
elementary particles in [C] phase to their translational energy in [W] phase (see section
7.1).
The double kinetic energy of sub-elementary particle can be expressed via
electromagnetic fine structure constant   e2/c, electric charge squared, frequency of
C  W pulsation CW  mVc2/ and de Broglie wave length, equal to that of
cumulative virtual cloud CVC : LB  LCVC  /mVv :
2Tk  
2c2
mVc2LCVC2
 1 e
2
LCVC2
cCW  1 e
2
LCVC2
Lres     7.6
where the resulting curvature of de Broglie wave is: Lres  cCW .
In contrast to external translational contribution of triplets, the internal
rotational-translational contribution of individual unpaired sub-elementary fermions,
described by the Lagrange function, is tending to zero at the same conditions:
   V  Tk  R0rotin  in  Rm00L02rot
in  0 at v  c     7.6a
as far at v  c, the R  1  v/c2  0.
For a regular nonrelativistic electron the carrier frequency is
in  R0e ~1021s1  Bext. However, for relativistic case at v  c, the situation is
opposite: Bext  in at in  0.
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Fig.3. Dynamic model of [C  W pulsation of triplets of sub-elementary
fermions/antifermions (the reduced by fusion to triplets  and  electrons composing,
correspondingly, electron and proton  F  F  F e,p . The pulsation of the pair
F F, modulating virtual pressure waves of Bivacuum (VPW and VPW, is
counterphase to pulsation of unpaired sub-elementary fermion/antifermion F .
The properties of the anchor Bivacuum fermion BVFanc where analyzed (Kaivarainen,
2005), at three conditions:
1. The external translational velocity (v is zero;
2. The external translational velocity corresponds to Golden mean (v  c1/2;
3. The relativistic case, when v  c.
Under nonrelativistic conditions (v  c, the de Broglie wave (modulation) frequency
is low: 2B tr  in  R0. However, in relativistic case (v ~c, the modulation
frequency of the ’anchor’ (BVFanc ), equal to that of de Broglie wave, can be higher, than
the internal one : 2B tr  in.
The paired sub-elementary fermion and antifermion of F  FS0 also have the
’anchor’ Bivacuum fermion and antifermion (BVFanc ), similar to that of unpaired.
However, the opposite energies of their C  W pulsation compensate each other in
accordance with proposed model.
If we proceed from the assumption that the total energy of the corpuscular and wave
phase of each sub-elementary fermion do not change in the process of C  W pulsation
of sub-elementary fermions EtotC W  0 in the inertial system (v  const), then, from (4.6
and 4.6a) we get, that the oscillations of potential and kinetic energy should be opposite
and compensating each other:
EtotC W  Vtot  Ttot  0
or :  Vtot LVtotLVtot
CW Ttot LTtotLTtot
    7.7
    7.7a
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Let us analyze what happens with contributions of the Lagrange function and doubled
kinetic energy (Maupertuis function) to the permanent total energy of particle in the
process of C  W pulsation in the rest state condition. When the external translational
velocity of particle is zero (v  0  const and R  1) and symmetry shift of
sub-elementary fermions in [C] phase is determined only by the relative rotation of the
paired F F around common axes with internal rotational-translational velocity,
determined by Golden Mean (vin/c)2    0.618. For the opposite counterphase
increments pulsation of the Lagrange function and doubled kinetic energy we get:
  Rm0c2rotin  RmV  mVc2    R m002L02
2Ttot   h2mVB2
 mVCVC2 LCVC2  1 e
2
LCVC2
cCW
 C W 2Ttot  p0
2
m0
    7.8
    7.8a
    7.8b
where LCVC  L0  /m0c is a radius cumulative virtual cloud with charge, squared:
e2 ee; CW  mVc2/ is the resulting frequency of C  W pulsation; p0  m0c.
The decreasing of    to zero (   0 as a result of C  W transition, due
equalizing of torus and antitorus energies and masses: mV  mV  m0, is accompanied by
the Cumulative Virtual Cloud (CVC emission and increasing of its energy from zero to
mVCVC2 LCVC2   1 e2LCVC2
cCW .
The linear dimension of [C] phase of the triplets is determined by their Compton radius.
For the Wave phase, the configuration of triplets may change and they ’jump’ from the
Corpuscular spatial state to another one in form of Cumulative Virtual Cloud (CVC. We
named this jumping process from the one Bivacuum fermion to another as the ’Kangaroo
effect’. These C  W pulsation in the process of particle propagation in space occur
without dissipation in superfluid matrix of Bivacuum in the absence of external fields or
matter.
The linear dimension of the Wave phase of the electron in nonrelativistic condition
0  vtrext c B  h/mVvtrext can be much bigger, than that [C] phase, determined by
Compton length of particle: 0  h/m0c (B  0.
The counterphase oscillations of momentum (p and dimensions (x in the process of
[C  W pulsation of elementary particles (fig.3) is reflected by the uncertainty principle:
p x  /2     7.9
The decreasing of momentum uncertainty p  0 in the Wave [W] phase is
accompanied by the increasing of the effective de Broglie wave length: x  B and vice
verse.
Taking the differential of de Broglie wave length, it is easy to get:
B  h/ptrext  BB  
p
p     7.9a
In conditions, when B  B we have p  p. The de Broglie wave length
characterize the dimension of cumulative virtual cloud, positive for particles or negative for
antiparticles (CVC in their [W] phase and momentum p  mVvtrext characterize the
corpuscular [C] phase.
The other presentation of uncertainty principle reflects the counterphase oscillation of
the kinetic energy and time for free particle in process of [C  W pulsation:
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Tk t  /2     7.10
This kind of counterphase energy-time pulsation is in accordance with our theory of
time (section 7.1).
The wave function for de Broglie wave of particle, moving in direction x with certain
momentum:
p  mVvtrext /LB  k     7.10a
is described by the wave function in conventional mode:
x, t  Cexp i px  Et  Cexp i
x
LB
Bt     7.11
where: C is a permanent complex number.
The module of the wave function squared: ||2    CC  const is independent
on x. This means that the probability to find a particle with permanent p is equal in any
space volume (or it can be localized everywhere). This contradicts the experimental data.
The Quantum Mechanics solve this contradiction assuming the idea of Shrödinger, that
particle represents the ’wave packet’ with big number of de Broglie waves with different
p  k, localized in a small interval p. The amplitude of all this number of de Broglie
waves in the packet with spatial dimension x  B add to each other because of close
phase. For the other hand, at the x  B they damper out each other because of phase
difference.
The wave packet model can be explained, using our eq.7.4 for nonrelativistic particles:
v  c and R  1  v/c2 ~ 1. For this case, the carrying internal frequency of C  W
pulsation (5.4c) is much higher, than the external translational de Broglie wave modulation
frequency (7.5): in  Bext. The wave packet, consequently, in this case, is formed by the
waves, generated by the internal C  Win dynamics, corresponding to zitterbewegung
(Shrödinger, 1930). However, the wave packet concept itself do not explain the mechanism
of C  W duality.
Our dynamic corpuscle - wave C  W duality theory suggests another possible
explanation of the uncertainty principle realization, as a counterphase pulsation of
momentum and position, energy and time, described above by eqs. 7.9 and 7.9a. The
C  W transition is accompanied by conversion of real mass to virtual one, presented by
cumulative virtual cloud CVC. As far the energies of both phase C and W are equal, it
makes possible to apply the relativistic mechanics to both of them.
7.1 The dynamic model of pulsing photon
The model of a photon with integer spin (boson), resulting from fusion (annihilation) of
pairs of triplets: electron  positron (see Fig.2), are presented by Fig.4:
 F  FS0 F  FS1  F  FS0     7.11a
Two side pairs represent a Cooper pairs with zero spin. The central pair F  FS1
have the uncompensated integer spin and energy (Eph hph. This structure determines the
properties of photon.
Usually the photon originate, as a result of excitation and fusion of three pairs of
asymmetric Bivacuum fermions and antifermions - one of secondary anchor site of photon
(7.46), in the process of transition of the excited state of atom or molecule to the ground
state.
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There are two possible ways to make the rotation of adjacent sub-elementary fermion
and sub-elementary antifermion compatible. One of them is interaction ’side-by-side’, like
in the 1st and 3d pairs of (7.11a). In such a case of Cooper pairs, they are rotating in
opposite directions and their angular momenta (spins) compensate each other, turning the
resulting spin of such a pair to zero. The resulting energy and charge of such a pair of
sub-elementary particle and antiparticle is also zero, because their symmetry shifts with
respect to Bivacuum is exactly opposite, compensating each other.
The other way of compatibility is interaction ’head-to-tail’, like in a central pair of
sub-elementary fermions of 7.11a. In this configuration they rotate in the same direction
and the sum of their spins is: s  1. The energy of this pair is a sum of the absolute
values of the energies of sub-elementary fermion and antifermion, as far their resulting
symmetry shift is a sum of the symmetry shifts of each of them.
In such a case, pertinent for photon, its total energy is interrelated with photon
frequency (ph) can be presented as:
Eph  hph mV  mV c2 FF
F  |mV |mV c2 FF
F
or : Eph  hph  mV c2 FF
F  |mV |c2 FF
F  2 mV c2 FF
F
    7.12
    7.12a
In accordance to our theory (see eqs. 7.4 and 7.4a), the rest mass contribution to energy
of sub-elementary fermion Rm0c2 FF
F and that of sub-elementary antifermion
Rm0c2c2 FF
F in symmetric pairs are tending to zero: R  1  vtr/c2  0, when
the external translational group velocity of the whole particle is tending to light velocity
v  c. At these conditions the masses/energies of complementary torus of sub-elementary
fermion mV c2FF
F  m0 1  vtr/c2 and that of complementary sub-elementary
antifermion: mV c2FF
F  m0 1  vtr/c2 are also close to zero; ph  Eph/h is the
photon frequency, equal to frequency of quantum beats between the actual states of
asymmetric pair of F and F in photon.
The energy of photon in Corpuscular phase is a sum of energy of tori of asymmetric
sub-elementary fermion and antifermion. Equal to this energy, the energy of the Wave
phase EphW is determined by the energy of two corresponding cumulative virtual cloudsCVC  CVC :
EphW  CVC  CVC  hph  hcph ;
EphC  EphW  hph  mphc2  2mV c2 
2m0L002
1  LphC rotc
2
    7.13
    7.13a
where: L0  /m0c; 0  m0c2/ are the Compton radius and angle frequency; LphC
is the radius of photon rotation in corpuscular phase (fig.4); rot is the angle frequency of
photon rotation around the direction of its propagation;
mph  mV  |mV |  2mV  2|mV |  hph/c2  hcph     7.14
is the effective mass of photon; ph c/ph is the photon wave length.
The energy of photon can be presented as a sum of potential V  mV  |mV |c2 and
53
kinetic Tk  mV  |mV |c2 energies of uncompensated central pair of sub-elementary
fermions:
EphC  mphc2  V  Tk  mV  |mV |c2  mV  |mV |c2     7.14a
We suppose that potential energy of photon or elementary fermion, like electron or
proton stands for electric component of photon and kinetic - for its magnetic field energy.
The mechanism of photon duality is determined by the 2nd stage only (7.2), determined
by dynamics of the anchor Bivacuum fermion. In general case the process of [C  W
pulsation is accompanied by reversible conversion of rotational energy of elementary
particles in [C] phase (eq.7.13a) to their translational energy in [W] phase (eq.7.13).
It follows from our model (fig.4), that the minimum value of the photon effective mass
and energy, necessary for splitting of photon to electron  positron pair in strong fields is
equal to the sum of absolute values of rest mass/energy of central pair of sub-elementary
fermion and antifermion: EphC  2m0c2 with positive or negative integer spins (1 :F  FS1 or sub-elementary antifermions F  FS1. This consequence of our
model is in accordance with available experimental data.
Fig.4 Model of photon  2F  FS0 F  FS1, as result of fusion of electron
and positron-like triplets  F  F  F  of sub-elementary fermions , presented on
Fig.2. The resulting symmetry shift of such structure is equal to zero, providing the absence
or very close to zero rest mass of photon and its propagation in primordial Bivacuum with
light velocity or very close to it in the asymmetric secondary Bivacuum.
We may see, that it has axially symmetric configurations in respect to the directions of
rotation and propagation, which are normal to each other. These configurations periodically
change in the process of sub-elementary fermions and antifermions correlated
Corpuscle  Wave pulsations in composition of photon (Fig.4). The volume of sextet of
sub-elementary fermions in Corpuscular [C] phase is equal to volume, occupied by 6
asymmetric pairs of torus (V and antitorus (V with geometry of truncated cones and
bases: SV  LV2 ; SV  LV2 (Korn and Korn, 1968):
VC  6d LV2  LVLV  LV2      7.15
where the radiuses of Compton bases LV and LV and their squares SV and SV of the
electron’s torus and antitorus can be calculated, using eqs. 4.3 and 4.3a.
d is the height of truncated cone (eq.1.4);
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[dVV]n
i  h
m0i c1  2n     7.15a
We can see, that at n  0 the spatial gap dimension [dVV]ni is increasing up to the
Compton length 0i  h/m0i c  2 /m0c.
For the simple case, when the radiuses of torus of sub-elementary fermion and antitorus
in paired sub-elementary antifermion in photons are close: LV  LV  L0e , and n  0 the
7.15 turns to:
VC0  18 d L02  362/m0c3     7.15b
The volume of Wave phase of photon in general case is much bigger, than that [C]
phase. It can be evaluated as a 3D standing wave:
VW  38 ph
3  38
cph
3
    7.16
The energy density in [C] phase is much higher, than that of [W] phase as far the
volume is much less and the energies are equal:
C  ECVC 
mVvgr2
18 d L02
 8 hph
3 ph3
 EWVW  W     7.17
The expanded Wave phase in contrast to compact Corpuscular phase represents a big
number (NBVF of Bivacuum fermions and antifermions in the volume of wave [W] phase
VW with resulting symmetry shift and uncompensated energy:
c2
mph
0
 mV  mV WdmV  mphcgr2 C  hc2/phph2 W  hph     7.18
For photon in primordial symmetric Bivacuum its group and phase velocities are equal:
vgr  vph  c. This means that the average kinetic and potential energies are also equal:
Tk  Vp. In the process of C  W pulsation the rotational-translational local kinetic
energy of photon: m00L02  m0 vgrvph in C phase turns to non-local symmetry shift of
Bivacuum dipoles in volume of W phase.
The clockwise and counter clockwise rotation of photons in [C] phase around the z-axis
(fig.2) stands for two possible polarizations of photon.
The asymmetric pair [actual torus (V)  complementary antitorus (V)] of
sub-elementary fermion has a spatial image of truncated cone (Fig.3 and Fig.4). Using
vector analysis, the energy of Cumulative Virtual Cloud (CVC, equal to energy of
quantum beats between the torus and antitorus, can be expressed via internal group and
phase velocity fields of sub-quantum particles and antiparticles, composing torus and
antitorus: v and v, with radiuses L and L:
ECVC  EW  n CW  n V  V  12  rot v
rot v     7.18a
where: n is the unit-vector, common for both: torus and antitorus of sub-elementary
fermion (F; CW  2ph  n V  V is a frequency of quantum beats between
actual and complementary states of F.
It is assumed here, that all of subquantum particles/antiparticles, forming actual and
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complementary torus and antitorus of [C] phase of sub-elementary fermion have the same
angular frequency: V and V , correspondingly.
7.2 The correlated dynamics of pairs of sub-elementary fermions and antifermions
of the opposite and similar spins
We define the energy, as the ability of system to perform a work. In this definition the
energy of asymmetric Bivacuum fermions and antifermions is always positive,
independently of sign of symmetry shift between the mass and charge of torus V and
antitorus V, if they are spatially separated.
If the adjacent asymmetric Bivacuum fermions and antifermions of the opposite spins
(i.e. rotating in opposite direction), contacting with each other ’side-by-side’, form Cooper
pairs BVF BVFas, are pulsing in the same phase between the actual and
complementary states, their energy, charge and spin compensate each other.
On the other hand, if the adjacent asymmetric Bivacuum fermion and antifermion of the
same spin (i.e. direction of rotation) form ’head-to-tail’ complexes, they are spatially
compatible only in the case if their pulsation are not in-phase. It will be shown in section 9,
that Pauli repulsion between fermions of the same spin due to superposition of their
cumulative virtual clouds CVC and CVC is absent, if their emission  absorption in the
process of C  W pulsation are counter-phase. It is true also for pair of sub-elementary
fermion and antifermion F  FS1, like in photon (Fig.4). In case of this configuration
and dynamics the total spin and energy of pair is a sum of spins and absolute energies of
F and F eqs.(7.13-7.13b).
7.3 Spatial images of sub-elementary particles in [C] and [W] phase
The spatial images of torus V and antitorus V of asymmetric sub-elementary
fermion in [C] phase, reflecting the energy distribution of the actual and complementary
states of sub-elementary fermions, can be analyzed in terms of wave numbers. For this end
we analyze the basic equations for actual and complementary energy of Bivacuum
fermions, squared, leading from (3.5 and 3.6):
EV 2  mV c2
2  m0c22  mV v
2
c2
EV 2  mV c2
2  m0c22  m0v2c2
    7.19
    7.19a
These equations can be transformed to following combinations of wave numbers
squared:
for actual torus V : mV
 c

2
 mV
 v

2
 m0 c
2
for complementary antitorus V : mV
 c

2  m0 v
2  m0 c
2
    7.20
    7.20a
The spatial image of energy distribution of the actual torus [V], defined by equation
(7.20), is described by equilateral hyperbola (Fig.5a):
V : X2  Y2  a2     7.21
where: X  kV  tot  mV c/; Y  mV v/; a  m0c/
The spatial image of complementary antitorus [V (7.20a) corresponds to circle (Fig.
5b), described by equation:
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V : X2  Y2  R2     7.22
where: X  kV tot  mV c/; Y  k0kin  m0v/.
The radius of complementary circle: R  k0  m0c/ is equal to the axis length of
equilateral hyperbola: R  a of actual [V state. In fact this circle is a spatial image of the
complementary torus of asymmetric BVF sub-elementary particle or antiparticle (F).
A spatial image of sub-elementary fermion F in corpuscular [C] phase is a
correlated asymmetric pair: [actual torus  complementary antitorus] with radiuses of their
cross sections, defined, correspondingly, as (L and (L:
L  
mV vgrin
i
and L  mV vphin
i
the resulting Compton radius of vorticity of F is : L0  L L1/2  m0c
i
    7.23
where: mV and mV are actual (inertial) and complementary (inertialess) effective mass
of torus and antitorus of sub-elementary particle, correspondingly; m0  mVmV1/2 is the
rest mass of sub-elementary particle; vgrin and vphin are the internal group and phase
velocities, characterizing collective motion (circulation) of subquantum particles and
antiparticles, forming actual vortex and complementary torus (Fig.5 a, b).
Fig. 5a. Equilateral hyperbola, describing the energy distribution for the actual torus
corpuscular [V of sub-elementary fermion (positive energy region) and sub-elementary
antifermion (negative energy region). This asymmetrically excited torus is responsible also
for inertial mass (mV, the internal actual magnetic moment (in and actual electric charge
component (e of sub-elementary fermion (Kaivarainen, 2001a; 2004);
Fig. 5b. Circle, describing the energy distribution for the complementary state [Vof
antitorus of sub-elementary fermion. This state is responsible for inertialess mass (mV, the
internal complementary magnetic moment (in and complementary component (e of
elementary charge. Such antitorus is general for Bivacuum fermions (BVF) and Bivacuum
bosons (BVB.
The [Wave] phase of sub-elementary fermions in form of cumulative virtual cloud
(CVC) is a result of quantum beats between the actual and complementary torus and
antitorus of [Corpuscular] phase of elementary wave B. Consequently, the spatial image of
CVC energy distribution can be considered as a geometric difference between energetic
surfaces of the actual [V and complementary [V states of Fig 5a and Fig.5b.
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After subtraction of left and right parts of (7.20 and 7.20a) and some reorganization, we
get the energetic spatial image of the Wave phase or CVC, as a geometrical
difference of equilateral hyperbolaand circle:
mV2
m02
 mV
2
m02
c2
v2
 mV
2
m02
c2
v2
 1     7.24
This equation in dimensionless form describes the parted (two-cavity) hyperboloid
(Fig.6):
x2
a2
 y2
b2
 z2
c2
 1     7.25
The c is a real semi-axe; a and b  the imaginary ones.
A spatial image of the wave [W] phase (Fig.6), in form of cumulative virtual cloud
(CVC) of subquantum particles, is a parted hyperboloid (Kaivarainen, 2001a).
Fig. 6. The parted (two-cavity) hyperboloid is a spatial image of twin cumulative virtual
cloud [CVC and CVC, corresponding to [Wave] phase of sub-elementary fermion
(positive cavity) and sub-elementary antifermion (negative cavity). It may characterize also
the twofold CVC and CVC of positive and negative energy, corresponding to [W] phase
of pair (sub-elementary fermion  sub-elementary antifermion) pairs F  F, as a
general symmetric part of the triplets of electron, positron, photon, proton and neutron (see
Figs. 2 and 3).
For the external observer, the primordial Bivacuum looks like a isotropic system of 3D
double cells (Bivacuum fermions) with shape of pair of donuts of positive and negative
energy, separated by energetic gap (see eq.1.4). There are three kinds of like virtual dipoles
with three Compton radiuses, corresponding to the rest mass of three electron’s generation:
i  e,,and the external group velocity, equal to zero (vgrext  v  0. The absence of
translational dynamics of Bivacuum dipoles provide their zero external momentum and the
conditions of virtual Bose condensation, related directly to Bivacuum nonlocal properties
(section 1.3). The dimensions of Bivacuum dipoles (radius of two donuts and gap between
them) are pulsing in a course of virtual clouds (VC emission  absorption.
The following reversible energy oscillations of the positive actual torus (V and
negative complementary antitorus (V, accompanied the [Corpuscle  Wave] transitions
of asymmetric sub-elementary fermions of elementary particles.
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Fig. 7. The in-phase oscillation of the total energy E1 E0  of the actual state (upper fig.)
and the symmetry oscillation [|T  V |C |T  V |W of the complementary state (down)
during C  W transitions of [vortex  torus] dipole of sub-elementary particles.
7.4 New interpretation of Shrödinger equation and general shape of wave function,
describing both the external and internal dynamics of elementary particle
The stationary Shrödinger equation can be easily derived from universal for
homogeneous medium wave equation:
2r, t  1
v2
r, t
t2  0     7.26
where r, t is the wave amplitude (scalar), depending distance from source (r) and
time (t) in the process of its propagation with permanent velocity (v). One of possible form
of time and space dependent wave function is like (7.11):
r, t  Cexp i xLB Bt  Cexp i
x
LB
expiBt     7.26a
In the case of harmonic dependence of the wave amplitude on time with angle
frequency , it can be presented as:
r, t  rexpit     7.27
Putting 7.27 to 7.26, we get the following equation.
2m,er  k2m,er  0     7.28
where k is a wave number (k  /v  2/vT  2/  1/L.
The conversion of (7.28) to form describing corpuscle-wave duality can be done using
de Broglie relations:
k  p/  2/LB; LB  /p
k2 p2/2  2/LB2  1/B2
    7.29
    7.29a
in stationary conditions, when the total energy of de Broglie wave, equal to sum of its
external kinetic (Tk and potential (V energies, is time-independent, like in standing
waves, for example:
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E  Tk  V  p
2
2m  V  const
or : p2  2mE  V
    7.30
    7.30a
The de Broglie wave number squared from 7.29a and 7.30a is
k2  2m/E  V     7.31
Combining 7.31 with 7.28, we get the stationary Shrödinger equation:
2r  2m/E  Vr  0     7.32
It has solutions for continuous wave function, existing as eigenfunctions only at certain
discreet eigenvalues of energy (En). It was shown by Shrödinger, that spectra of these
energies of the electron in potential electric field (V) describes correctly the absorption
spectra of hydrogen atoms.
The time-dependent form of Shrödinger equation includes the time and space dependent
wave function, like (7.26a):
r, t  rexpiEt/  Cexp i xLB expiBt     7.33
The corresponding equation can be presented as:
 i
r, t
t  

2m 
2  V r, t     7.34
The inertial mass in 7.34, in accordance to our Unified theory, is equal to the actual
mass of unpaired/uncompensated sub-elementary fermion of elementary particle:m  mV .
The properties of stationary wave function r and time-dependent r, t should be
the same, i.e. they are continuous, single-valued and finitesimal. The product of wave
function with its complex conjugate function, characterize the density of probability of
particle location in this point of space at certain time moment:
r, tr, t  |r, t|2     7.35
In solutions of Shrödinger equation the certain eigenvalues of energy (En corresponds
to eigenfunctions (n, describing anchor sites (primary and secondary) of elementary
particles in their corpuscular [C] phase.
It follows from our theory of wave-corpuscle duality, that de Broglie wave length
(B  2LB and its frequency (B, as a crucial parameters of wave function (7.33), are
determined by properties of the anchor Bivacuum fermions of uncompensated
sub-elementary fermions of the electron or proton or bosons, like photon.
From eqs.7.4, 7.4a and 7.5 we can see, that the external de Broglie wave frequency
(Bext and wave number (kB of particle can be expressed via internal (0in, total (CW
frequencies and corresponding energies as:
Bext  1 mV
  mVancext c2 tr  CW  R0
in
or : kB  1LB 
c
 mV
mV  mV1/2  c mV
mV  Rm0tr1/2
    7.36
    7.37
where relativistic factor: R  1  v/c2 is dependent on the external translational
group velocity (v); mV  m0/R; mV  Rm0.
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At v  c, the R  0, the rest mass contribution decreases and Bext  CW and
kB  mVc/.
The mass and charge symmetry shifts of asymmetric Bivacuum fermions and
antifermions are interrelated (eqs. 4.7- 4.8):
mV  mV  mV  mV vc
2
e  e  e  mV
 e2
mVe  e 
v
c
2 e2
e  e
    7.38
    7.38a
where the actual charge (e, in accordance to eq.4.5, has the following relativistic
dependence on the external velocity of Bivacuum dipoles:
e  e01  v2/c21/4     7.38b
The complementary charge (e can be calculated from the earlier obtained relation (eq.
4.18a): |ee |  e02.
Using the relations above, we may present the dimensionless coefficient of wave
function (C) in (7.33), as a maximum symmetry shift of the anchor Bivacuum fermion,
reduced to the rest mass (m0 and rest charge (e0):
Cm  mV / 2m0  mV  mV/ 2m0  mV

2m0
v
c
2
Ce  e/ 2 e0  e  e/ 2 e0  vc
2 e2/ 2 e0
e  e
    7.39
    7.39a
We assume here, that as far the complementary mass and charge are undetectable
directly and we may consider them as imaginary ones: imV and ie. Consequently, using
7.36; 7.37 and 7.39, we may present the wave function (7.33) and its complex conjugate in
terms of Bivacuum dipoles symmetry shifts for understanding the mechanism of particle
internal dynamics and its propagation in space:
r, t  Cexp i xLB expiBt; 
r, t  C exp i xLB expiBt
r, t  mV
  imV
2m0
exp i x c mV
mV  imV1/2 exp i 1 mV
  imVc2 trt 
r, t  mV
  iRm0
2m0
exp i x c mV
mV  iRm01/2 exp i 1 mV
  iRm0c2 trt
r, t  mV
  imV
2m0
exp i x c mV
mV  imV1/2 exp i 1 mV
  imVc2 trt 
r, t  mV
  iRm0
2m0
exp i x c mV
mV  iRm01/2 exp i 1 mV
  iRm0c2 trt
    7.40
    7.40a
    7.40b
    7.41
    7.41a
From 7.40b and 7.41a it follows, that at v  c and R  0 these wave functions turn to
that, describing photons with effective massmV  /c2; and frequency   1 mVc2 tr.
r, t  r, tph  mV

2m0
exp i x mV
c exp i 1 mV
c2 trt     7.42
where: mVc2  hph is the photon energy.
The product of the conventional forms of complex conjugate wave functions (7.40)
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gives the space and time independent pre-exponential coefficient squared: |r, t|2 
CC  const.
From product of 7.40b and 7.41a we get the new general formula for density of
probability of particle in [C] phase location, dependent on space and time |r, t|2:
|r, t|2  r, tr, t 
 mV
 2  mV 2
2m02
exp i 2 xLC
exp i 2CWt
    7.43
where the resulting frequency of C  W pulsation of uncompensated sub-elementary
fermions: CW  mVc2/ and LC  /mVc is the characteristic dimension of elementary
particle in [C] phase.
The resulting energy of this state is characterized by the length of hypotenuse of
triangle with adjacent cathetus squared:
EVVRe s  mVV c2 mV 2  mV 2 c2     7.44
It is important to point out, that in state of rest, when the external translational velocity
of elementary particle is zero (v  0), the real and complementary mass are equal to the
rest mass: mV  mV  m0, the external de Broglie wave length tends to infinity
(B  2LB   and its frequency to zero (B  0, the wave function, described by
conventional expression (7.26a) becomes equal to coefficient C. This coefficient itself, as a
square root of pre-exponential factor C  mV 2mV 2
2m02
at these conditions is equal to
C  1. The corresponding density of probability describing only the external properties of
particle C2  1 is a permanent value, independent on space and time.
However, the general expression of density of probability (7.43) of particle location in
selected point of space-time, when its external translational velocity is equal to zero
(vext 0), following from our theory, turns to:
|r, t|2  exp i 2 xL0 expi20t     7.45
where the Compton wave length and frequency of particle are equal, correspondingly,
to:
L0  c0  m0c and 0 
m0c2
     7.45a
We can see, that the general expression of density probability of particle in [C] phase
location (7.45), in contrast to conventional, the permanent one, is oscillating due to internal
C  Win pulsation of sub-elementary fermions, rotating around common axes, as
presented in Fig.1 and Fig.3. At fixed coordinate (x), the probability of particle in [C]
phase location is dependent on time, i.e. phase of pulsation. At fixed time (t) this
probability is dependent on coordinate of particle in [C] phase.
7.5 The mechanism of free particle propagation in space
The propagation of elementary particles, like triplets-fermions  F  F  F e,p
or sextets - bosons  2F  FS0 F  FS1ph throw the ’empty’ Bivacuum or
throw perturbed Bivacuum in the volume of condensed matter, transparent for these
particles, can be considered as a two stage process:
Stage I: It corresponds to elementary particle state, when the unpaired/uncompensated
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sub-elementary fermions F e,p or F  FS1ph are in [C] phase and compensated
each other in pairs F  F are in [W] phase. This stage is accompanied by excitation of
elastic waves in Bivacuum matrix, representing reversible Bivacuum dipoles symmetry
shifts, provided by the external translational momentum of uncompensated sub-elementary
fermions in [C] phase. The stage I stands for kinetic energy and momentum transmission to
big number of secondary anchor sites of elementary particle in matrix, using Bivacuum
nonlocal properties. At the same stage the wave [W] phase of symmetric pairs
F  FS0 simultaneously transfer the potential energy to the secondary anchor sites.
The properties and locations of the anchor sites corresponds to particle’s eigenfunctions
and corpuscular eigen states dependent on de Broglie wave length of the particle. The
mechanism of the instant momentum and energy transmission, responsible for anchor sites
can be realized via bundles of Virtual Guides (see section 14).
The eigenfunctions, characterizing anchor sites are alternative, i.e. incompatible with
each other - orthogonal. It means, that only one of many may be occupied by Cumulative
Virtual Cloud (CVC) of particle in the process of its propagation throw Bivacuum (stage
II).
The energy and charge conservation law demands, that in the absence of external fields,
the resulting energy of all activated anchor sites should be zero. It is possible, if we assume
that all secondary anchor sites (AS) are composed from two or three pairs of conjugated
and correlated Cooper pairs of asymmetric Bivacuum fermions with energy, spin and
charge compensating each other:
AS 
N
 3BVF  BVF n     7.46
The opposite asymmetry of Bivacuum fermions and antifermions, forming virtual
Cooper pairs, is provided by their rotation around common basic axis. Such anchor sites are
proper for absorption of Cumulative Virtual Clouds (CVC of the electrons, positrons and
photons in their [W] phase.
Stage II: Corresponds to particle state, when the unpaired/uncompensated
sub-elementary fermions F e,p or F  FS1ph are in expanded [W] phase,
representing cumulative virtual cloud (CVC, modulated by de Broglie wave of particles,
determined by properties of its primary anchor site. The symmetric pairs F  F on this
stage II are in the compact [C] phase.
The jumps of the triplets (fermions) or sextet (photons) with group velocity of wave
packet to one of prepared in previous stage I secondary anchor sites occur on this stage.
The properties of secondary anchor site can change after complex formation with particle,
however without violation of energy conservation and energy dissipation.
The most probable distance of such ’jump’ is determined by de Broglie wave length of
particle (B  h/p, equal to that of cumulative virtual cloud (CVC of uncompensated
sub-elementary fermions and the most probable direction of jump coincide with particle
momentum in its [C] phase. However the new location of particle, as only one of many
possible, is not rigidly predetermined and the ’jumps’ can be considered as the stochastic
process. The described mechanism of elementary particles propagation in space can be
named "the kangaroo effect".
The principle of superposition in quantum mechanics has the same formal expression as
the waves superposition in classical mechanics:
r, t  c1r, t1  c2r, t2 . . . .cnr, tn     7.47
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where: cn are arbitrary complex numbers; r, tn is wave function, describing different
and alternative/orthogonal n states of quantum system. In accordance to our theory these
quantum states correspond to multiple secondary anchor sites of moving in space particle.
However, in contrast to state/wave superposition of classical systems, in quantum
system any state is not the result of ’mixing’ of other states, but always the alternative or
orthogonal, i.e. only one state of many allowed can be realized. It is so-called collapsing of
the wave function.
Our description of the ’anchor’ sites is in accordance with interpretation of wave
function as a cohomological measure of quantum vorticity by Kiehn (1989, 1998). An exact
complex mapping of the wave function has been found, which, when followed by a
separation into real and imaginary parts, transforms the two dimensional Schrödinger
equation for a charged particle interacting with an electromagnetic field into two partial
differential systems. The first partial differential system is exactly the evolutionary
equation for the vorticity of a compressible, viscous two dimensional Navie-Stokes fluid.
The second system is related to the Beltrami equation defining a minimal surface in terms
of the kinetic and potential energy. The absolute square of the wave function is exactly the
vorticity distribution in a fluid. This distribution corresponds to distribution of secondary
anchor sites in our model of particle propagation (7.46 and 7.47). This interpretation of the
wave function offers an alternative to the Copenhagen dogma.
8. The nature of electrostatic, magnetic and gravitational interaction,
based on Unified theory
8.1 Electromagnetic dipole radiation as a consequence of
charge oscillation
The [emission  absorption of photons in a course of elementary fermions - triplets
 F  FS0 F S1/2e, vibrations can be described by known mechanism of the
electric dipole radiation (EH, induced by charge acceleration (a), following from Maxwell
equations (Berestetsky, et. al.,1989):
EH  2e23c3 a
2     8.1
The resulting frequency of C  W pulsation of each of three sub-elementary fermions
in triplets is a sum of internal frequency contribution (R0in and the external frequency
(B of de Broglie wave from (7.4):
CW R0in  B i     8.2
where: R  1  v/c2 is relativistic factor.
The acceleration can be related only with external translational dynamics which
determines the empirical de Broglie wave parameters of particles. Acceleration is a result
of alternating change of the charge deviation from the position of equilibrium:
Bt  Bt 0 sin Bt with de Broglie wave frequency of triplets: B  /mVLB2 ,
where LB  /mVv. It is accompanied by oscillation of the instant de Broglie wave length
(Bt .
The acceleration of charge in the process of C  W pulsation of the anchor BVFanc can
be expressed as:
a  B2Bt     8.3
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a  B2 Bt 0 sin Bt     8.4
where: Bt  2LBt is the instant de Broglie wave length of the particle and 0 h/m0c is
the Compton length of triplet.
The intensity of dipole radiation of pulsing BVFanc from 8.2 and 8.4 is:
EM  23c3 B
4 dEt 2     8.5
where the oscillating electric dipole moment is: dEt  eBt 0.
Consequently, in accordance with our model of duality, the EM dipole radiation is due
to modulation of the frequency of C  W pulsation of three sub-elementary fermions of
the electron or proton by C  Wanc frequency of anchor Bivacuum fermions BVFanc ,
related to thermal vibrations of elementary particles. These vibrations are are accompanied
by creation of secondary anchor sites (AS), described in previous section (eq.7.46). When
the accelerations and final kinetic energy of elementary charges are big enough for resonant
interaction with basic Bivacuum virtual pressure waves [VPW VPWq1, the AS from
virtual excitations transform to photons (Fig.4 of this paper).
The electromagnetic field, is a result of correlated Corpuscle - Wave pulsation of group
of such transformed photons and their fast rotation in opposite directions with angle
velocity (rot), equal to C  W pulsation frequency of sub-elementary fermions and
antifermions, forming photons. The superposition of clockwise or anticlockwise direction
of photon’s rotation as respect to direction of their propagation, determines their
polarization.
8.2 Different kind of Bivacuum dipoles symmetry perturbation
by dynamics of elementary particles, as a background of fields origination
In the process of [C  W] pulsation of sub-elementary particles in triplets
 F  F  F e,p the reversibility of [local (internal)  distant (external)]
symmetry compensation effects stand for the energy conservation law. The local symmetry
effects pertinent for the [C] phase of particles. They are confined in the volume of
sub-elementary fermions and stabilized by the Coulomb, magnetic and gravitational
attraction between opposite charges and mass of asymmetric torus and antitorus of sub -
elementary fermions. The attraction forces between two sub-elementary fermions in pairs
F  F are balanced by centrifugal force of their axial rotation around common axes.
The axis of triplet rotation is strictly related, in accordance to our model, with its spin and
direction of translational propagation. It is supposed, that like magnetic field force lines,
this rotation follows the right hand screw rule and is responsible for magnetic field
origination. The total energy of triplet, the angular frequency of its rotation and the velocity
of its translational propagation in space are interrelated (see eqs. 6.8 and 6.8b).
The [C  W transitions of unpaired/uncompensated F e,p of elementary particles
are accompanied by the diverging effects - translational and rotational (angular),
accompanied by distant elastic deformation of Bivacuum matrix, shifting the corresponding
symmetry (charge and spin equilibrium) of Bivacuum dipoles.
The reverse W  C transition represents the converging effect. The latter is
accompanied by getting back the energy, diverged in previous phase and restoration of the
unpaired sub-elementary fermion and the whole triplet local/enfolded asymmetric
properties.
The divergence  convergence of mass/energy, charge and spin equilibrium shifts in
surrounding medium of Bivacuum dipoles (BVF and BVF in form of spherical elastic
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waves, are induced by C  W pulsations of triplets and accompanied recoil  antirecoil
effects. These effects are generated by unpaired positive sub-elementary fermion F  of
triplets  F  F  F e,p . They are opposite for particles and antiparticles.
Corresponding charge symmetry shifts between torus and antitorus of Bivacuum dipoles
are dependent on distance R from pulsing triplets, as ( r /R). The induced by such
mechanism attraction and assembly of Bivacuum dipoles can be accompanied by formation
of Cooper pairs BVF BVF  in space between remote F  and F  of different
triplets. The attraction between elementary particles of opposite charges is a result of
Bivacuum tendency to minimize the uncompensated symmetry shift and charge density by
formation of Cooper pairs from BVF
 . This compensation effect is increasing with with
decreasing the separation between charges R  0. The corresponding ordering of Cooper
pairs, like bundles of virtual microfilaments stands for electrostatic field and its ’force lines
origination. The Coulomb repulsion between similar charges is consequence of decreasing
the resulting Bivacuum asymmetry of the same sign (positive or negative) in space between
them by increasing the separation between these charges R  .
The electrostatic field tension, produced by charged particles, is proportional to their
kinetic energy (TkF
e,p
). It can be expressed via gradients of charge symmetry shift of
Bivacuum dipoles of surrounding medium, interrelated also mass symmetry shift and the
external kinetic energy of dipoles:
EE  grad |e  e |BVF  grad |mV  mV |cBVF2 ~ Tk
Fe,p
TkF
e,p   12 |mV
  mV |c2   12 mV
v2
    8.5a
where:   e2/c is electromagnetic fine structure constant.
The validity of 8.5a will be presented in the next section.
The direction of fast rotation of pairs of sub-elementary fermion and antifermion
F  F of triplets  F  F  F e,p of opposite charges - clockwise or
anticlockwise and unpaired F  is dependent on direction of triplets propagation. The
rotational motion is pertinent for [C] phase of F  F and is absent for their [W] phase.
Consequently, their C  W pulsation, counterphase to pulsation of F  should induce
the oscillation of spin equilibrium shift between Bivacuum fermions and antifermions of
clockwise and anticlockwise rotation BVF BVB  BVF to the left or right. The sign
of shift is dependent on direction of triplets propagation.
The shift of spin equilibrium in Bivacuum is accompanied by disassembly of Cooper
pairs:
nBVF  BVF  nBVF  nBVF     8.5a
In the absence of magnetic field the densities of Bivacuum fermions and antifermions
are equal to each other n  n  n and all of them compensate each other spins.
Let’s assume, that the increasing of BVF density (n and corresponding decreasing of
BVF density (n corresponds to the North (N) magnetic pole formation. The opposite to
that, Bivacuum dipoles densities shifts stands for South (S) pole formation, i.e. when n is
increasing and n decreasing:
N pole: n  n
S pole: n  n
    8.5b
66
The attraction between opposite poles N and S reflects the tendency of BVF and BVF
of the excessive density to form stable Cooper pairs, equalizing the symmetry shift between
densities of Bivacuum dipoles of opposite spins:
attraction: nBVFN  nBVFS
For the other hand, the repulsion between similar magnetic poles is a consequence of
Pauli principle of spatial incompatibility of two fermions (real or virtual) of the same spins
(see section 9):
repulsion: nBVFN  nBVFN
repulsion: nBVFS  nBVFS
    8.5c
The magnetic attraction and repulsion between Bivacuum dipoles is most effective,
when n  n and is increasing with their densities.
Consequently, just the equilibrium shift between Bivacuum fermions and antifermions
of opposite spins, depending on direction of current and rotation of triplets, stands for the
pole and intensity of curled magnetic field origination around current.
The thermal motion of conducting electrons in metals or ions in plasma became more
ordered in electric current, increasing correspondingly the magnetic cumulative effects due
to increasing of probability and number of triplets, rotating in the same plane and direction.
The bigger is velocity and kinetic energy of triplets, the faster is their rotation and bigger
magnetic field tension, excited by this rotation:
H  grad KBVFBVF    r /RKBVFBVF ~ TkF
e,p
TkF
e,p   12 |mV
  mV |c2   12 mV
v2   12 mV
T2 LT2
    8.5d
The pulsation of potential energy of sub-elementary fermions, in contrast to that of
kinetic one, is determined by the sum of absolute energies of their torus and antitorus:
V  12 mV  mVc2. Consequently, the amplitude of this kind of energy pulsation is
independent on the charge of fermion.
The potential energy oscillation of each of paired sub-elementary fermions F  F
of triplets have similar but opposite effect on excitation of (V and (V of surrounding
BVF  V V, equal to unpaired one by absolute value.
The excitation of positive and negative virtual pressure waves (VPWq and VPWq by
the recoil  antirecoil effects, accompanied the C  W pulsation of potential energy of
sub-elementary fermions of elementary particles is a background of gravitational field in
accordance to our theory, independently on charge. The influence of the in-phase
recoil/antirecoil effects of pulsing F  F on the probability of excitation of positive
and negative virtual pressure waves (VPW and VPW in Bivacuum by torus (V and
antitorus (V of Bivacuum dipoles BVF  V  V  is equal by absolute value to
increment. It is determined by corresponding potential energy oscillation of unpaired F 
of triplets.
It is possible to present the given above explanation of the Coulomb, magnetic and
gravitational fields nature in more formal way. The total energies of [C  W] and
[W  C] transitions of particles we present using general formula (6.1): Etot  Vtot Ttot.
However, here we take into account the diverging  converging effects, accompanied
[C  W] transitions and reversible transformation of the internal - local (Loc)
gravitational, Coulomb and magnetic potentials to the external - distant (Dis) Bivacuum
67
perturbation, stimulated by these transitions. For the end of energy conservation it is
assumed, that the local and distant energy increments are opposite by sign and compensate
each other. The distant diverging  converging effects, in contrast to local
emission  absorption of CVC, can be described in terms of recoil (Rec)  antirecoil
(ARec) effects.
The [C  W] transition, accompanied by three kinds of diverging effects, can be
described as:
ECW  mVc2  Vtot  EGRecLoc  EGRecDist  
 Ttot  EERecLoc  EERecDist tr 
 EHRecLoc  EHRecDist rot
    8.6
    8.6a
    8.6b
In the process of the reverse [W  C] converging transition the unpaired
sub-elementary fermion F  of triplet  F  FS0 F S1/2 gets back the
diverged in previous phase antirecoil energy due to elastic properties of Bivacuum, turning
its symmetry shift from the distant to local one of opposite energy:
EWC  mVc2  Vtot  EGARecLoc  EGARecDist  
 Ttot  EEARecLoc  EEARecDist tr 
 EHARecLoc  EHARecDist rot 
    8.7
    8.7a
    8.7b
where:
VtotW  12 mV
  mV c2  VtotC  12 mV
 c2 2  v/c2
is a total potential energy of each sub-elementary fermion of triplet (6.4) in the wave and
corpuscular phase, non equal to zero at v  0;
TtotW  12 mV
  mV c2  TtotC  12 mV
 v2
is its total kinetic energy, equal to zero at the external velocity vext  0 (6.5).
The reversible conversions of the localized potential energy VGRec, ARecLoc to the
distant one VGRec,ARecDist , accompanied the recoil  antirecoil effects, induced by
[C  W pulsation of unpaired sub-elementary fermion of triplets at vext  0, i.e. when its
mass symmetry shift is equal to the rest mass, can be evaluated quantitatively. The
increment of these oscillation are equal to difference of potential energies of F S1/2,
corresponding to Golden mean conditions vin/c2   0.618, and energy of symmetric
Bivacuum fermion with zero mass symmetry shift V0  12 mV  mV 0c2  m0c2 :
V F S1/2
VPW  VC  V0  12 mV
  mV c2  m0c2  0.118 m0c2     8.7c
where: mV   m0/  1.618m0; mV   m0  0.618m0.
The conversions between local and distant Bivacuum perturbations, related to potential
energy oscillation, are mediated by Virtual Pressure Waves (VPW and VPW.
Pulsations of unpaired F S1/2 are interrelated with those of paired ones
F  F. The latter excite the positive VPW and negative VPW spherical virtual
pressure waves, propagating in space with light velocity and energy:
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VFF
VPWVPW  VVPW  |VVPW |  0.236 m0c2     8.7d
The pulsation of potential energy 8.7c and 8.7d of unpaired and paired sub-elementary
fermions are counterphase.
They are a consequence of transitions of torus V and antitorus V of surrounding
Bivacuum dipoles BVF  V  V  between the excited and ground states. The
increasing of particle external translational velocity is accompanied by its relativistic mass
(mV  and potential energy increasing.
The EERec, ArecLoc  EERec, ARecDist in 8.6  8.7b are the local and distant electrostatic
potential oscillations, equal to each other.
The EHRec,ArecLoc  EHRec,ARecDist are the local and distant magnetic potentials
oscillations, equal to each other.
These [local  distant] reversible interconversions, exciting the electric and magnetic
fields, are the result of C  W pulsations and emission  absorption of CVC of
sub-elementary fermions of triplets, determined by increments of translational and
rotational momentum of CVC, correspondingly.
The residual momentum, kinetic energy and charge of the anchor Bivacuum fermion
after emission of CVC by unpaired/uncompensated sub-elementary fermion in the rest
conditions (vext  0 is equal to zero: T0  12 mV  mV 0c2  0 in contrast to the rest
potential energy V0  m0c2 (8.7c):
T F S1/2
CVC  TC  T0  TC  TW     8.7e
Let us consider in more detail the interconversions of the internal - local and the
external - distant gravitational, Coulomb and magnetic interactions of charged elementary
fermions, like electron or proton.
8.3 The new approach to quantum gravity and antigravity
The unified right parts of eqs. (8.6) and (8.7), describing the excitation of gravitational
waves, represented by small part of potential energy of positive and negative virtual
pressure waves (VPW and VPW with frequency, equal to frequency C  W
pulsation of unpaired sub-elementary fermions, equal to frequency of recoil  antirecoil
vibrations. These waves excitation is a result of corresponding oscillation of potential
energy of unpaired F e,p of triplets  F  F  F e,p , correlated with similar
vibrations of paired F  F:
V tot
CW  Vtot  VGCLoc  VGWDist  Vtot     8.8
where: VGCLoc  VC  V0Loc; VGWDis  VW  V0Dis are the local and
distant increments of part of potential energy oscillation in [C] and [W] phase of
sub-elementary fermions of elementary particles, determined by reversible
recoil  antirecoil effects.
The general formula for fluctuation of total potential energy, accompanied the
C  W pulsation of unpaired sub-elementary fermion, can be presented in similar way as
8.7c:
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V F S1/2
VPW  VC  V0  12 mV
  mV c2  m0c2 
 12
c
LV
 cL0 
c
2
1
LV
 1L0 
 12
m0c2
R 2  v/c
2  m0c2
    8.8a
    8.8b
    8.8c
where the curvature, characterizing potential energy of asymmetric sub-elementary
fermion is defined as: LV  /mV  mV c and the L0  /m0c is a curvature,
characterizing the potential energy of symmetric Bivacuum fermion, equal to Compton
radius.
Taking into account, that 1  v/c2  R2 we easily get from 8.8c the following
expression for the total amplitude of sub-elementary fermion potential energy oscillation:
V F S1/2
VPW  12
m0c2
R R
2  2R  1     8.8d
This potential energy increment of Virtual pressure waves, generated by elementary
particle pulsation, turns to zero, when the solution of quadratic equation is zero:
R2  2R  1  0. It is easy to see, that this happens at R  1, i.e. when the elementary
particle is in rest state condition: v  0.
The more detailed presentation of 8.8 is:
V tot
CW  12 mV
  mV c2  rr
G mV
mV
LV
 G m02L0
Loc 
 12
m0i
MPl
2mV  mV c2  m0
i
MPl
2
m0c2
Dist     8.9
The local internal gravitational interaction between the opposite mass poles of the
mass-dipoles of unpaired sub-elementary fermions (antifermions) F S1/2 turns
reversibly to the external distant one. The corresponding dynamic equilibrium between the
diverging and converging flows of potential energy, following C  W pulsation and
corresponding recoil  antirecoil effects can be described as:
VGFF  rr G
|mVmV |
LV
 G m0
2
L0 FF
Loc Recoil
Antirecoil
CW
WC
 rr  mV c22  v2/c2   im0c2 FF
Dist     8.10
where: LV  /mV  mV c is a characteristic curvature of potential energy (4.4b);
MPl2  c/G is a Plank mass; rr is ratio of unitary vector to distance from particle;
m02  mV mV is a rest mass squared;  i  m0
i
MPl
2
is the introduced earlier
dimensionless gravitational fine structure constant (Kaivarainen, 1995-2005). For the
electron e  1.739  1045 and e  m0eMPl  0.41  1022.
The effective velocity of particle’s recoil  antirecoil process, responsible for
excitation of gravitational waves squared vG2 eff, can be introduced from the right part of
(8.10) as
 mV c22  v2/c2   mV  mV c2  mV vG2 eff
in form:
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vG2 eff   c22  v2/c2     8.10a
This effective recoil velocity, providing excitation of gravitational waves (VPW and
VPWG is decreasing up to vG2 effmin   c2 at v  c, like in the case of photons or
neutrino, and increasing up two times vG2 effmax  2 c2 at v  0, i.e. in primordial
Bivacuum dipoles.
At the Golden mean conditions, when (v2/c2  0.618  , we get from (8.10a) the
reduced value of characteristic gravitational velocity of zero-point oscillation, of
elementary particles in state of rest:
vG2 eff
c2
 1.382 
In triplets  F  F  F e,p the contribution of symmetric pair F  F
pulsation to gravitation field energy is the additive function of energies of their cumulative
virtual clouds energies: CVCF

and CVCF

:
VGFFF  rr G
|mVmV |
LV FF
Loc CW
WC
 rr  i 12 mV
 c22  v2/c2  m0c2 FF
Dist
or : VGFFF  i CVC
F  CVCF
   iCVC
F ~
or : VGFFF VPWq  VPWq G
FF  VPWq  VPWq GF

    8.10ab
where: mV c22  v2/c2  mV  mV c2
The excitation of the external - distant spherical virtual pressure waves of positive and
negative energy: VPWq and VPWq is a result of pair of torus and antitorus energy beats,
accompanied C  W counterphase pulsation of unpaired F e,p and paired
sub-elementary fermions F  FS0 with equal by absolute values energy.
It is important to note, that the energy of introduced gravitational field does not depend
on charge of triplet, determined by unpaired sub-elementary fermion of triplets
 F  FS0 F S1/2, in contrast to electrostatic and magnetic field.
It follows from our approach, that the gravitational energy is pertinent even for ’empty’
primordial Bivacuum in the absence of matter and fields or when their influence is
negligible. This phenomena can be responsible for the attraction effect of ’cold dark
matter’ of the Universe. The primordial Bivacuum dipoles are symmetric and their absolute
mass/energies, charges and magnetic moments are equal:
mV  mV  m0
The in-phase fluctuations of torus and antitorus of equal and opposite energy,
compensating each other, can be presented as:
EGFF  rr  imV  mV  ic2  rr  im0c21  2n
or : EGFF  rr  i01  2n ~ VPWq  VPWq G
    8.11
    8.11a
Consequently, the cold dark matter phenomena can be a consequence of simultaneous
excitation of huge number of Bivacuum dipoles, symmetric as respect to positive and
negative energy, in virtual domains of nonlocality (see section 1.3). The energy,
proportional to V ~ mV  mV c2 considered in our theory as the potential one of
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Bivacuum dipoles, in contrast to kinetic one: Tk ~ mV  mV c2. The bigger is quantum
number of Bivacuum dipoles excitation (n), the higher is frequency of virtual pressure
waves VPWq  VPWq G, responsible for gravitational field.
From the proposed here mechanism of gravitation and similar values of mV  in the left
and right parts of eq. (8.10) follows the equality of gravitational and inertial mass. The
inertia itself can be defined, as a resistance to additional symmetry shift between the actual
and complementary masses/energy of sub-elementary fermions (mV andmV  of
elementary particles and surrounding Bivacuum dipoles, accompanied positive and
negative particles acceleration. Consequently, the inertia follows from generalized Le
Chatelier’s Principle, which this author formulate, as a resistance of any system, containing
sub-elementary fermions of elementary particles in state of dynamic equilibrium, to
additional symmetry shift, accompanied particles acceleration.
8.4 The hydrodynamic mechanism of gravitational attraction and repulsion
In accordance to our hypothesis (Kaivarainen, 1995; 2000; 2005), the mechanism of
gravitational attraction and repulsion is similar to Bjerknes attraction/repulsion between
pulsing spheres in liquid medium of Bivacuum. The dependence of Bjerknes force on
distance between centers of pulsing objects is quadratic: FBj ~ 1/r2:
FG  FBj  1r2 GR1
2R22v2 cos     8.12
where G is density of liquid, i.e. virtual density of secondary Bivacuum. It is
determined by Bivacuum dipoles (BVF and BVB symmetry shift; R1 and R2 radiuses of
pulsing/gravitating spheres; v is velocity of spheres surface oscillation (i.e. velocity of
VPWq, excited by C  W pulsation of elementary particles, which can be assumed to be
equal to light velocity: v  c);  is a phase shift between pulsation of spheres or system of
coherent elementary particles.
It is important to note, that on the big enough distances the attraction may turn to
repulsion. The latter effect, depending on the phase shift of coherent C  W pulsation of
interacting remote triplets (, can explain the revealed acceleration of the Universe
expansion. The corresponding antigravitation energy or negative pressure energy (dark
energy), is about 70% of the total Universe energy.
The possibility of artificial phase shift of C  W pulsation of coherent elementary
particles of any object may (for example by magnetic field) may change its gravitational
attraction to repulsion and vice versa. The volume and radius of pulsing spheres (R1 and
R2 in such approach is determined by sum of volume of hadrons, composing gravitating
systems in solid, liquid, gas or plasma state. The gravitational attraction or repulsion is a
result of increasing or decreasing of virtual pressure of subquantum particles between
interacting systems as respect to its value outside them. This model can serve as a
background for new quantum gravity theory.
The effective radiuses of gravitating objects R1 and R2 can be calculated from the
effective volumes of the objects:
V1,2  43 R1,2
3  N1,2 43 Lp,n
3     8.12a
where: N1,2  M1,2/mp,n is the number of protons and neutrons in gravitating bodies
with massM1 andM2; mp,n is the mass of proton and neutron; Lp,n  /mp,nc is the
Compton radius of proton and neutron.
From (8.12a) we get for effective radiuses:
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R1,2  M1,2mp,n
1/3
Lp,n  M1,2mp,n
1/3 
mp,nc     8.12b
Putting this to (8.12) we get for gravitational interaction between two macroscopic
objects, each of them formed by atoms with coherently pulsing protons and neutrons:
FG  1r2 Bv
M1M22/3
mp,n4/3

mp,n
4 1
c2
    8.13
Equalizing this formula with Newton’s one: FGN  1r2 GM1M2, we get the expression
for gravitational constant:
G   G
3 M1M2
2/c2
3 mp,n16
    8.14
The condition of gravitational constant permanency from (8.14), is the anticipated from
our theory interrelation between the mass of gravitating bodies 3 M1M2 and the virtual
density G of secondary Bivacuum, determined by Bivacuum fermions symmetry shift and
excitation in gravitational field:
G  const, if G
3 M1M2
 const     8.14a
where, taking into account (8.10):
3 M1M2 ~ G 
1
2
m0
MPl
2mV  mV 
3
4 LV3
 23
m0
MPl
2
mV 2  v2/c2
LV3
    8.15
assuming, that the radius/curvature of Bivacuum fermion, characterizing it s potential
energy, is:
LV  mV  mV c     8.16
we get for reduced gravitational density:
G  23
1
3
m0
MPl
2
mV  mV 4c3     8.16a
we may see from (8.16) that the bigger is potential energy of Bivacuum:
V  12 mV  mV c2 the bigger is gravitational density and corresponding interaction.
8.5 Possible nature of neutrino and antineutrino
Following from our approach to elementary particles formation (chapter 5), the neutrino
(antineutrino) of three lepton generation i  e,,  can be considered, as a stable neutral
fermion, formed by pair of asymmetric charged Bivacuum fermion (antifermion) and
asymmetric Bivacuum antiboson (boson) of zero spin and opposite energy and charge
(BVB i V  V, compensating that of
BVFS1/2  V  V or BVFS1/2  V  V i:
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 i ~BVFBVBi
   i ~BVFBVBi
    8.16b
    8.16c
These two Bivacuum dipoles are rotating as respect to each other ’side-by-side’
principle.
Their relativistic mass/energy and charge symmetry shifts are close to Golden mean
conditions:
|mV  mV |BVF
i c2 m0i c2
|mV  mV |BVBi c2 m0i c2
    8.17
    8.17a
This asymmetric pair is rotating around main common axes with Golden Mean angular
frequency and tangential velocity squared: v2  c2, providing corresponding symmetry
shift and frequency of C  W pulsation of each of BVFS1/2 BVBi pairs (eq.5.4a):
,i rot
  cL0  0 
m0i c2
  CW
i     8.18
The rotating Cooper pairs (neutrinos) propagate in direction parallel to rotation axis,
with light velocity or very close to that, like the photons, because of their quasi-ideal
symmetry as respect to Bivacuum. The in-phase C  W beats between the actual and
complementary states of these Bivacuum dipoles BVFS1/2 BVBi almost totally
compensate each other energy/mass and charge. The latter means that this pair interact with
matter as a the neutral particle.
The spin/spirality of neutrino is positive and that of antineutrino - negative. The
stability of elementary particles is provided in general case by the resonant energy
exchange interaction of their sub-elementary particles with basic Bivacuum virtual
pressures waves of corresponding generation:
VPW VPWq1i     8.18a
in the process of particles C  W pulsation. The internal Coulomb attraction between
opposite charges of BVFS1/2 and BVBi of neutrino also stabilize their structure, like in
the case of photons (see section 12.3).
The frequency of beats between asymmetric and symmetric states of pairs
BVFS1/2 BVBi, equal to neutrino frequency, is determined by slight difference in
the energy of sub-elementary fermion (BVFS1/2 i and sub-elementary antiboson (BVB i
in pairs. This energy difference for each lepton generation is defined by gravitational
potential of corresponding electron generation:
,i  CWBVF
S1/2  CWBVB
i 
EBVFS1/2
i  EBVBi
  
i m0i /c2
     8.19
where the gravitational fine structure constant is different for each lepton generation:
 i  m0
i
MPl
2
    8.19a
where: m0i /  mVe,, are the actual mass of the electrons or positrons of three
generation at Golden mean conditions, participating in a weak interaction, following by
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corresponding neutrino and antineutrino emission.
The mass/energy of each of three generation of neutrino can be estimated from (8.19
and 8.19a) as:
m,i  ,
i
c2
 1
m0i 3
MPl2
 1.618 m0
i 3
MPl2
    8.19b
Corresponding mass evaluations fit the currently existing ones in form of inequalities,
i.e. mass of the electron neutrino is less than 1108 Ge/c2, mass of muon neutrino is less
than 0.0002 Ge/c2 and mass of the tau neutrino - less, than 0.02 Ge/c2. Good description of
neutrino properties could be found at: http://en.wikipedia.org/wiki/Neutrino.
It is important to mention, that in accordance of our formula for total energy of
relativistic particle (7.4) at v  c, the relativistic factor R  1  v/c2  0, its total
energy is determined by its kinetic energy. For neutrino in general case:
E,   mVc2   Rm0c2rotin  mVvtr2 ext  mVvtr2 ext    2Tk     8.19c
The spatially delocalized asymmetry and spin of neutrino and antineutrino compensates
the local mass/energy asymmetry and the angular momentum, accompanied the origination
of positrons or electrons of three generation in different reactions of weak interaction. This
compensating energy and spin asymmetry/shift is assumed to be positive for electrons and
negative for positrons of all three generation the triplets for e and  generations
 F  F  F e, and monomeric F  for tauons.
Neutrino oscillation between different lepton flavor (electron, muon, or tau) follows
from experimental data. For example, the solution of the solar neutrino problem, as a major
discrepancy between measurements of the neutrinos flowing through the Earth and
theoretical models of the solar interior needs the neutrino oscillation. The probability of
measuring a particular flavor for a neutrino varies periodically as it propagates. In
accordance to our model of neutrino these interconversions can be a result of simultaneous
reversible excitation of pair  i ~BVF  BVBe from it ground state with minimum
energy of torus and antitorus to their certain excited states, corresponding to muon and tau
neutrinos BVF BVB
,. Consequently, the neutrino oscillation between different
generations can be a result of absorbtion or emission by one type of neutrino the high
frequency pair of standing Bivacuum virtual pressure waves (8.18a) of corresponding
generation VPW VPWq1, . These neutrino oscillations:
e    
do not violate the energy conservation due to compensation of positive and negative
Bivacuum energies (see eq. 1.8 from section 1.2 and the next section).
8.6 The background of energy conservation law
The law of energy conservation for elementary particles, as a sum of their kinetic and
potential energies in wave and corpuscular phase can be reformulated in terms of our
Unified theory. The additivity of different forms of energy means the additivity of
Bivacuum dipoles torus and antitorus energy difference (i.e. forms of kinetic energy) and
sum of their absolute values (forms of potential energy). These energy conservation
quantum roots are illustrated for one sub-elementary particle case by eqs.(6.1 and 6.1a).
The reversible conversion of the localized asymmetry of sub-elementary fermions of
elementary particles to spatially delocalized asymmetry in huge number of Bivacuum
dipoles around these particles in the process of their C  W pulsation, is a general
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phenomena. This idea of dynamic equilibrium between diverging energy, charge and
angular momentum (spin) in the process of C  W transition, responsible for fields
origination, and converging process of matter formation:W  C, can be formulated as
follows:
The total sum of local (corpuscular) and non-local (wave/field) kinetic and potential energies,
responsible for Matter and Bivacuum interconversions and interaction is zero:
1
Z

 Pkc2 mV  mV  mV  mV k
W


1
Z  P j mVv2  mVc22  v2c2  j
C
 0     8.20
where: Z 

 Pk 

 P j is the total partition function, i.e. sum of probabilities of all
possible transitions of energy in the Universe, including interconversions of fields and
matter.
In the process of C  W pulsation we have following transitions of kinetic energy:
Tk  mV  mVc2  mVv2     8.20a
and following transitions of potential energy:
V  mV  mVc2  mVc22  v
2
c2
 j     8.20b
mV andmV are the actual and complementary mass of torus (V and antitorus (V of
each Bivacuum dipoles and elementary particle in the Universe.
Such matter - fields energy interconversions in the Universe, as consequence of
proposed in this work duality mechanism, can be considered, as a background for the
energy conservation law.
8.7 The mechanism of electrostatic and magnetic field origination
It is demonstrated, that the charge symmetry and spin equilibrium shift oscillation in
Bivacuum matrix in form of spherical elastic waves, provide the electric and magnetic
fields origination. These excitations are the consequence of reversible
diverging  converging of Cumulative Virtual Clouds (CVC, accompanied the
Corpuscle  Wave pulsation of sub-elementary fermions/antifermions of triplets and
their fast rotation. The tendency of asymmetric Bivacuum fermions and antifermions of
opposite spins and charge shifts to formation of Cooper pairs [BVF BVF is
responsible for Coulomb attraction and the Pauli and electric repulsion between Bivacuum
dipoles of similar spins and charge shift stands for Coulomb repulsion. Consequently, the
electric field formation is a result of internal shift of charge equilibrium in each Bivacuum
dipole.
The magnetic field and N or S poles origination is a result of shift of equilibrium
[BVF BVB BVF to the left or right, correspondingly, depending on clockwise or
anticlockwise rotation of triplets, correlated with direction of their propagation and charge.
The magnetic poles attraction or repulsion is also dependent on possibility of Cooper pairs
of Bivacuum dipoles assembly or disassembly. However, this process is independent on
internal symmetry shifts of Bivacuum dipoles, responsible for electric field.
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Let us consider the origination of electrostatic and magnetic field in more formalized
way. The unified right parts of eqs. (8.6 - 8.6b) can be subdivided to translational
(electrostatic) and rotational (magnetic) contributions, determined by corresponding
degrees of freedom of Cumulative Virtual Cloud (CVCtr,rot :
T tot
CW  Ttot  EECLoc  EEWDist tr  EHCLoc  EHWDist rot     8.21
where the most probable total kinetic energy of particle can be expressed via its mass
symmetry shift mV  mV  or actual inertial mass (mV ) and external velocity (v:
Ttot  12 mV
  mV c2  12 mV
 v2     8.21a
Formula (8.21) reflects the fluctuations of the most probable total kinetic energy,
accompanied C  W pulsation of unpaired sub-elementary fermion, responsible for
linear - electrostatic and curled - magnetic fields origination. In more detailed form the eq.
(8.21) can be presented as:
T tot
CW  12 mV
  mV c2  |ee |LT
Loc
 e2c mV
  mV c2
tr
Dist
 KH | |LT
Loc
 KH 0
2
c mV
  mV c2
rot
Dist
    8.22
    8.23a
The Loc  Dist oscillation of electrostatic translational contributions, in-phase with
C  W pulsation and recoil  antirecoil effects energetically compensate each other.
Taking into account the obtained relation between mass and charge symmetry shifts (4.8a):
mV  mV  mV e2e2e2 they can be described as:
|ee |
LT
Loc CW
WC
  mVc2 e
2  e2
e2 tr
Dist
    8.24
where: LT  /mV  mV c is a characteristic curvature of kinetic energy (6.5b);
|ee |  e02 is a rest charge squared;   e2/c is the well known dimensionless
electromagnetic fine structure constant.
The right part of (8.24) taking into account that: e2  e2  e  ee  e
characterizes the electric dipole moment of triplet, equal to that of unpaired sub-elementary
fermion F .
The local internal Coulomb interaction between opposite and asymmetric charges of
torus and antitorus of unpaired sub-elementary fermions (antifermions) F S1/2 turn
reversibly to the external electric field due to elastic diverging  converging effects,
induced by C  W pulsation of F S1/2.
8.8 The factors, responsible for Coulomb interaction between elementary particles
There are three factors, which determines the attraction or repulsion between opposite
or similar elementary charges, correspondingly. They are provided by
diverging  converging effects, including the recoil  antirecoil effects, induced by
[C  W pulsation and emission  absorption of positive or negative cumulative virtual
clouds CVC or CVC of the unpaired sub-elementary fermion F S1/2 of triplets.
These factors are listed below:
1. The opposite or similar Bivacuum dipoles charge symmetry shifts, providing their
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attraction or repulsion, correspondingly;
2. Assembly or disassembly of Bivacuum fermions and antifermions of opposite or
similar charge symmetry shifts, correspondingly;
3. The different conditions for standing waves formation by virtual pressure waves of
the opposite ( and  or similar ( and  by sign energy:
VPW  VPW - standing waves
VPW  VPW - no standing waves
These virtual pressure waves are excited by corresponding cumulative virtual clouds -
opposite or similar by the energy and angular momentum:
CVC  CVC or CVC  CVC
The 1st factor is a basic one. The asymmetry of torus (V and antitorus (V of
Bivacuum dipoles means their ability to beats, accompanied by emissionabsorption of
Virtual Clouds (VC of the opposite or similar energy. The attraction between opposite
charges is a consequence of exchange interaction between Bivacuum fermions (BVF
with opposite by sign VC VC , following by decreasing of the resulting symmetry
shift of Bivacuum. The less is separation between real charged particles, the more is
symmetry shift of BVF in space between them and more effective is the exchange
interaction, stimulating the attraction between opposite charges. The attraction decreases
with distance between charges (R) as (r/R), where r is radius vector between charges.
The repulsion between similar charges is also due to superposition of VC of similar
sign decreases with distance increasing between charges. Both of these processes are the
consequence of energy conservation law, formulated as eq. 8.20, involving tendency of the
Bivacuum symmetry increments to zero.
The 2nd factor - the assembly of Bivacuum dipoles of opposite charge is a consequence
of the 1st one as a result of exchange of VC between BVF and BVF of opposite charge
and their assembly in virtual Cooper pairs:
BVF  V  VS1/2  BVF  V  VS1/2     8.25
induced by the unpaired sub-elementary fermions of triplets of opposite charge. The
flip-flop spin exchange also is possible in these Cooper pairs.
The linear polymerization of such pairs by "head to tail" principle is possible in space
between F S1/2 of triplets of opposite charges, like. electron and positron.
Such virtual microtubules, composed from Cooper pairs BVF  BVF  are
responsible for the ’force lines’ origination between the opposite distant charges.
In space between similar charge the probability of virtual Cooper pairs (8.25)
disassembly increases due to repulsion between similar charges of Bivacuum fermions of
the same charge symmetry shift. This effect also decreases with distance (R) between
charges as (r/R), where r is unitary radius vector.
The 3d factor is determined by interaction of positive and negative subquantum
particles density oscillation, representing virtual pressure waves: VPW and VPW is
directly interrelated with 2nd one. Its effect on attraction or repulsion of charges also can
be explained in terms of tending of system: Charges  Bivacuum to minimum symmetry
shift and energy density in space between charges in accordance to energy conservation
law in form of eq. 8.20.
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8.9 The magnetic field origination
The oscillation of magnetic dipole radiation contribution in the process of [C  W
pulsations of sub-elementary fermions between local and distant modes do not
accompanied by magnetic moments symmetry change, but only by the oscillation of
separation between torus and antitorus of BVF : LT  /mV  mV c and rotational
energy of CVC emitted  absorbed in the process of [C  W pulsation.
It can be described as:
KHi
| |
LT C
Loc CW
WC
 KHi 0
2
c mV
  mV c2
W
Dis
or : KHi
| |
LT C
Loc CW
WC
 KHi 0
2
c mV
T2 LT2
W
Dis
    8.26
    8.26a
where: 0
2
c   is the magnetic fine structure constant, introduced in our theory. The
magnetic conversion coefficient KH we find from the equality of the electrostatic and
magnetic energy contributions, determined by recoilantirecoil effects:
EE  Trec  12
e2
c mV
  mV c2  12 KH
i 02
c mV
T2 LT2  EH     8.27
These equality is a consequence of equal probability of energy distribution between
translational (electrostatic) and rotational (magnetic) independent degrees of freedom of an
unpaired sub-elementary fermion and its cumulative virtual cloud (CVC in conditions of
zero-point oscillation. This becomes evident for the limiting case of photon in vacuum. The
sum of these two contributions is equal to
EH  EE   mV vres2  mV Lphph2     8.28
where vres is a resulting recoilantirecoil vibration velocity; Lph  ph/2 is a radius of
photon gyration; ph is the angle frequency of gyration.
From the above conditions it follows, that:
KH
02
c  KH
e02
4m02c3
 e0
2
c     8.29
where 02  | |   12 e0 m0c 
2 is the Bohr magneton.
The introduced magnetic conversion coefficient can be obtained from 8.29 as:
KH
e,p  m0
e,pc
/2
2
 2
L0
e,p
2
    8.30
where L0
e,p  /m0e,pc is the Compton radius of the electron or proton.
Origination of magnetic field can be a result of dynamic equilibrium shift between
Bivacuum fermions and Bivacuum antifermions to the left or right, corresponding to the
North or South poles:
BVFS1/2
  BVBS0  BVF S1/2     8.31
accompanied by corresponding shift of equilibrium between Bivacuum bosons of
opposite polarization:
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BVB  V VS0  V V  BVB S0     8.32
and clockwise or anticlockwise circulation in the plane, normal to direction of charged
particles propagation in the current and dependent on this direction and sign of charge.
We assume, that the leftward shift of the equilibrium (8.31) corresponds to North (N
magnetic pole formation and the rightward - to South S pole. The attraction between
opposite magnetic poles is determined by tendency of Bivacuum fermions of opposite spins
to formation of virtual Cooper pairs (8.25).
In contrast to linear Virtual microtubules, formed by Cooper pairs of Bivacuum
fermions, responsible for electrostatic interaction, the magnetic field is determined by
system of closed/axial system of virtual microtubules around the direction of current,
formed by Bivacuum dipoles: BVFS1/2
 and BVFS1/2
 and difference between positive
(VirP) and negative (VirP virtual pressure because of mass and charge symmetry shifts
in these dipoles and difference in their density:
VirPR  rR |VirP
VirP | ~ rR nBVFS1/2
  nBVFS1/2
or : VirP ~ rR |nVC
  nVC |  rR n VC
  nn VC
    8.32a
where: r is the unitary vector; R is a distance from electric current to certain ’ring’ of
Bivacuum dipoles; n and n are the densities of BVFS1/2
 and BVFS1/2
 ; VC and VC
are positive and negative virtual clouds, emitted  absorbed in the process of transitions
between asymmetric and symmetric states of BVFS1/2
 and BVFS1/2
 , correspondingly;
KBVFBVF  BVFS1/2

BVFS1/2
  nn is the equilibrium constant (see eq. 8.33).
The magnetic field origination is related to asymmetric properties of unpaired
sub-elementary fermion F S1/2 of moving triplets  F  FS0 F S1/2 and
fast rotation of uncompensated CVC and pairs of charge and magnetic dipoles
F  FS0 in plane, normal to directed motion of triplets, i.e. current. This statement is
in accordance with empirical fact, that the magnetic field can be exited only by the electric
current: j  n evj, i.e. directed motion of the charged particles.
The resulting effect of rotation of uncompensated cumulative virtual clouds (CVC of
many of the electrons of current in plane, normal to current direction and axis of
F S1/2 and paired CVC rotation is determined by the hand screw rule and induce
the circular structure formation around j in Bivacuum. These axisymmetric closed
structures are the result of assembly of Bivacuum dipoles of opposite spins in Cooper pairs.
If these dipoles have opposite charges, the probability of Cooper pairs formation increases.
The rotation velocity of these axial structures, formed by Cooper pairs, representing the
force lines of magnetic field is due to symmetry shift between mass and charge of torus and
antitorus of BVF  BVF in accordance with (4.2 and 4.2a). This asymmetry of
dipoles is dependent on the distance (R) from current as ( r /R).
The unpaired sub-elementary fermions and antifermions of the opposite charges in
elementary particles have the opposite influence on symmetry shift between torus and
antitorus, interrelated with their opposite influence on the direction of the
BVFS1/2  BVBS0  BVFS1/2  equilibrium shift.
The equilibrium constant between Bivacuum fermions of opposite spins, characterizing
their uncompensated magnetic moment, we introduce, using (3.11), as function of the
external translational velocity of BVF:
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KBVFBVF  BVFS1/2

BVFS1/2
  nn  exp 
mV  mV
mV

 exp  v2
c2
 exp  T
2LT2
c2
    8.33
The Bivacuum dipoles with equilibrium constants KBVFBVF of the same values, have
the axial distribution with respect to the current vector (j of charges. The conversion of
Bivacuum fermions or Bivacuum antifermions to Bivacuum bosons (BVB  V  V
with different probabilities (P and P:
BVFS1/2
 P BVB V V
BVFS1/2
 P BVB V V
may provide an increasing or decreasing of the equilibrium constant KBVFBVF . The
corresponding sign of probability difference: P  P  P is dependent on the direction of
current, related in-turn with direction of paired sub-elementary fermions F  FS0 and
uncompensated CVC circulation of unpaired sub-elementary fermion of triplet.
The magnetic field tension can be presented as a gradient of the constant of equilibrium:
H  gradKBVFBVF    r /RKBVFBVF     8.34
The chaotic thermal velocity of the ’free’ conductivity electrons in metals and ions at
room temperature is very high even in the absence of current, and follows
Maxwell-Boltzmann distribution:
vT  kTmV ~10
7 cm/s     8.35
It proves, that not the acceleration, but the ordering of the electrons translational and
rotational dynamics in space, provided by current, is a main reason of the curled magnetic
field excitation. In contrast to conventional view, the electric current itself is not a primary,
but only a secondary reason of magnetic field origination, as the charges translational and
rotational dynamics ordering or ’vectorization factor’.
8.10 Interpretation of the Maxwell displacement current,
based on Bivacuum model
The magnetic field origination in Bivacuum can be analyzed also from more
conventional point of view.
Let us analyze the 1st Maxwell equation, interrelating the circulation of vector of
magnetic field tension H along the closed contour L with the conduction current (j) and
displacement current jd  14 EBVFt through the surface, limited by L :

L
Hdl  4c S j  14 EBVFt ds     8.36
where (s is the element of surface, limited with contour (l.
The existence of the displacement current: jd  14 Et is in accordance with our model
of Bivacuum the result of oscillating virtual dipoles (BVF and BVB continuum.
In condition of primordial Bivacuum of the ideal virtual dipoles symmetry (i.e. in the
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absence of matter and fields) the charges of torus and antitorus totally compensate each
other. However, even in primordial symmetric Bivacuum the oscillations of distance
between torus and antitorus of Bivacuum dipoles, following energy gap oscillation, is
responsible for displacement current. This alternating current generates corresponding
displacement magnetic field:
Hd  4c S 14 EBVFt ds     8.36a
Corresponding virtual dipole oscillations are the consequence of the in-phase transitions
of V and V between the excited and ground states, compensating each other. These
transitions are accompanied by spontaneous emission and absorption of positive and
negative virtual pressure waves: VPW and VPW. The excitation of such transitions and
VPWq1,2,3 for example by pulsing electric field, like one, accompanied discharge in
condensers, should influence on gravitational effects (see paragraph 8.3) and interaction of
Bivacuum with pulsing elementary particles.
The displacement current and corresponding displacement magnetic field can be
enhanced as result of feedback reaction by presence of pulsing particles and their thermal
fluctuations.
8.11 New kind of current in secondary Bivacuum, additional to displacement one.
Velocity of zero-point oscillation, providing the Coulomb and gravitational interactions.
Physical sense of electric charge
This additional current is a consequence of vibrations of BVF, induced by
recoil-antirecoil effects, accompanied [C  W transitions of unpaired sub-elementary
fermion of triplets  F  FS0 F S1/2e,p It can be also a consequence of
Bivacuum dipoles perturbations, induced by relativistic translational propagation of
particles in Bivacuum.
The corresponding elastic deformations of Bivacuum fermions BVF  V  V
are followed by small charge-dipole symmetry zero-point oscillations (vext  0 with
amplitude, determined by the most probable resulting translational - rotational recoil
velocity (vrec. At conditions e  e  e0 and |e  e |  e0, i.e. at small perturbations
of torus and antitorus: V and V we have for the charge symmetry shift oscillation
amplitude:
e  e  e  12 e0
vrec2
c2
    8.37
The resulting most probable recoil kinetic energy and velocity, standing for
electromagnetism (8.27), can be defined as:
Trec  12 Eel 
1
2 mV
  mV c2  12  mV
 vres2
vrec2   vres2
    8.38
    8.38a
Using interrelation between the mass and charge symmetry shifts (4.8a), formula (8.38)
for recoil kinetic energy can be presented as:
Trec  12  mV
 vres2  12  mV
 c2 e
2  e2
e2
    8.38b
In presence of matter and fields, when primordial Bivacuum turns to secondary one,
composed from Bivacuum dipoles of small asymmetry: e  e  e0, we may assume,
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that:
e2  e2  e  ee  e  2e0e  e
and right part of (8.38b) turns to formula, interrelating external kinetic energy of
asymmetric Bivacuum dipoles with their charge symmetry shift:
Trec  12  mV
 vres2  mV c2 e  ee0     8.38c
As far formula (8.24) can be applied not only for sub-elementary fermions, but also for
asymmetric Bivacuum fermions, our formula (8.38c) reflects electromagnetic oscillation of
Bivacuum dipoles, generated by their kinetic energy oscillation. It will be shown in chapter
20, that thrust, accompanied the condenser electric discharge in Biefeld -Brown and
Podkletnov - Modanese effect is a result of force and excessive momentum origination due
to collective coherent Bivacuum dipoles polarization/asymmetry jump.
The minimum value of recoil velocity, corresponding to zero external translational
velocity of triplets, like electrons, positrons and protons, can be evaluated from internal
velocity of sub-elementary fermions, determined by Golden mean conditions
vres/c2   0.61803398 (see chapter 4), can be considered as a velocity of zero-point
oscillations of elementary particles:
vrec2 min  v02HEmin   c2
or : vrec
2 min
c2
 
    8.39
    8.39a
where:   e2/c  0,0072973506;  vrec2 min/c2  4.51  103.
The physical sense of the electric charge follows from 8.38 in form:
Eel  12
e2
c mV
  mV c2  12
e2
c mV
 v2
vrec2  v02HE  1c
e
Q v
e
Q v
    8.39b
    8.39c
The product c  Q2 is the total elementary charge squared and the ratio: e/Q is the
relative charge of sub-elementary fermions. This means that the relative electric charge can
be considered as the recoil factor, which interrelate the external group velocity of particle
(v) and the velocity of its recoilantirecoil vibrations of elementary charge (vrec, its
mass/energy symmetry shift: mV  mV c2 and the energy of electric field, representing
the Bivacuum matrix perturbation, generated by this charge vibrations.
The alternating recoil current (jrecEH, additional to that of Maxwell displacement current
(jd,) existing in presence of charged particles even in the absence of conducting current
(j  0 is equal to product of (8.37) and square root of (8.39). At Golden mean conditions
(v/c)2   this new recoil current, following from our approach, is:
jrec EH  evrecmin  12 
1/23/2 e0c     8.40
Corresponding gravitational contribution of recoil velocity, related to the increment of
the elastic recoil vibration of potential energy of particle (8.10) is much smaller, as far
  :
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Vrec  12 mV
  mV c2  12  mV
 c22  v2/c2     8.41
The zero-point recoil/antirecoil velocity squared, providing the potential energy of
particle recoil/antirecoil oscillation at GM conditions (v2/c2 0.618   is:
v02G  c22  ; v02G/c2  2  
v0G  c1/22  1/2  1,446  1012 cm/s
    8.42
Consequently, the Maxwell equation (8.36) can be modified, taking into account the EH
recoil current, as

L
Hdl  4c S j  14 Et  jrecEH ds  Itot     8.43
where: Itot is the total current throw the surface (S.
We have to note, that jrecEH is nonzero not only in the vicinity of particles, but as well in
any remote space regions of Bivacuum, perturbed by electric and magnetic potentials. This
consequence of our theory coincides with the extended electromagnetic theory of Bo
Lehnert (2004, 2004a), also considering current in vacuum, additional to displacement one.
In accordance with the known Helmholtz theorem, each kind of vector field (F),
tending to zero at infinity, can be presented, as a sum of the gradient of some scalar
potential ( and a rotor of vector potential (A):
F  grad  rotA     8.43a
The scalar and vector potentials are convenient to use for description of electromagnetic
field, i.e. photon properties. They are characterized by the interrelated translational and
rotational degrees of freedom, indeed.
To explain the ability of secondary Bivacuum to keep the average (macroscopic) mass
and charge equal to zero, we have to postulate, that the mass and charge symmetry shifts
oscillations of Bivacuum fermions and antifermions, forming virtual Cooper pairs:
BVFS1/2  V  V  V  V  BVFS1/2     8.44
are opposite by sign, but equal by the absolute value. Consequently, the polarized
secondary Bivacuum (i.e. perturbed by matter and field) can be considered, as a plasma of
the in-phase oscillating virtual dipoles (BVF) of opposite resulting charge and mass/energy.
8.12 The mechanisms, increasing the refraction index of Bivacuum
By definition, the torus is a figure, formed by rotation of a circle with maximum radius,
corresponding to minimum quantum number (n  0, see 1.1a) LVi  2m0i c , around the axis,
shifted from the center of the circle at the distance LEH,G. The electromagnetic (EH and
gravitational (G vibrations of positions LEH,GV of the big number of recoiled
BVFrec, induced by the elastic recoilantirecoil deformations of Bivacuum matrix, are
accompanied by vibrations of square and volume of torus (V and antitorus (V of
perturbed Bivacuum dipoles: BVFrec  i  V  Vreci . The electromagnetic and
gravitational increments of square (SVE,G) and volume (VVE,G of toruses and antitoruses
of BVFrec  i, as a consequence of their center vibrations can be presented,
correspondingly, as:
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SVEH,G  42|LEH,G |VEH,G  LV
VVEH,G  42|LEH,G |VEH,G  LV2
    8.45
    8.45a
At conditions of zero-point oscillations, corresponding to Golden Mean (GM), when the
ratio (v0/c2  and external translational velocity (v is zero, the maximum shifts of center
of secondary Bivacuum dipoles in vicinity of pulsing elementary particles due to
electromagnetic and gravitational recoil-antirecoil (zero-point) vibrations are,
correspondingly:
LEHi V  CW vEH
i  
m0i c
1/2  0,067 LVi 
LGi V  CW vG
i  
m0i c
1/22  1/2  3,27  1023 LVi 
    8.46
    8.46a
where: the recoil  antirecoil oscillation period is CW  1/CW  /m0i c2 i; the
recoilantirecoil most probable velocity of zero-point oscillations, which determines the
electrostatic and magnetic fields is: vEH
  c1/2  0.201330447  108 m s1 and
1/2  0,067 the corresponding zero-point velocity, which determines gravitational
field is: vG
  ce1/22  1/2  1,446  1012 m s1 and e1/22  1/2  0,48  1022.
The dielectric permittivity of Bivacuum and corresponding refraction index, using our
theory of refraction index of matter (Kaivarainen, 1995; 2001), can be presented as a ratio
of volume of Bivacuum fermions and bosons in symmetric primordial Bivacuum (Vpr to
their volume in secondary Bivacuum: Vsec  VBVF  r/rVBVFrecE,G , perturbed by matter
and fields. The secondary Bivacuum is optically more dense, if we assume that the volume,
occupied by Bivacuum fermion torus and antitorus, is excluded for photons. The Coulomb
and gravitational potentials and the related excluded volumes of perturbed Bivacuum
fermions/antifermions decline with distance (r as:
r /rVBVFrecEH and 

r /rVBVFrecG
where: (r) is a distance from the charged and/or gravitating particle and

r is the unitary
radius vector. Taking all this into account, we get for permittivity of secondary Bivacuum:
  n2  cvEH,G
2  N Vpr
N Vsec

 VBVF
VBVF  r/rVBVFrecEH,G
 11r/rVBVFrecEH,G /VBVF
    8.47
n2  1
1  r/r 3|L|VEH,G  LV
    8.47a
where: the velocity of light propagation in asymmetric secondary Bivacuum of higher
virtual density, than in primordial one, is notated as: vEH,G  cEH,G; the volume of
primordial Bivacuum fermion is VBVF  4/3LV3 and its increment in secondary
Bivacuum: VBVFrecE,G  VVE,G (8.45a).r/r is a ratio of unitary radius-vector to distance between the source of C  W
pulsations (elementary particle) and perturbed by the electrostatic, magnetic and
gravitational potential BVFrecEH,G.
Putting (8.46) into formula (8.46a) we get for the refraction index of Bivacuum and
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relativistic factor RE in the vicinity of charged elementary particle (electron, positron or
proton, antiproton) the following expression:
  n2  ccEH
2
E
 1
1  r/r 31/2  2.71     8.48
where: 1  n2  2,71 is tending to 1 at r  .
The Coulomb relativistic factor:
REH  1  cEH
2
c2
 r/r 0,631  r/r1/2 0.794     8.49
0  RE  0,794 is tending to zero at r  .
In similar way, using (8.46a) and (8.47a), for the refraction index of Bivacuum and the
corresponding relativistic factor RG of gravitational vibrations of Bivacuum fermions
(BVF in the vicinity of pulsing elementary particles at zero-point conditions, we get:
  n2  cGc
2
G
 1
1  r/r3e1/221/2  1     8.50
where e1/22  1/2  0.48  1022.
The gravitational relativistic factor:
RG  1  cGc
2  r/r 0,48  1022  r/r1/2 0,69  1011     8.51
Like in previous case, the Bivacuum refraction index, increased by gravitational
potential, is tending to its minimum value: n2  1 at the increasing distance from the
source: r  .
The charge - induced refraction index increasing of secondary Bivacuum, in contrast to
the mass - induced one, is independent of lepton generations of Bivacuum dipoles (e,,.
The formulas (8.48) and (8.50) for Bivacuum dielectric permittivity and refraction
index near elementary particles, perturbed by their Coulomb and gravitational potentials,
point out that bending and scattering probability of photons on charged particles is much
higher, than that on neutral particles with similar mass.
We have to point out, that the light velocity in conditions:
nEH,G2  c/vEH,G  c/cEH,G   1 is not longer a scalar, but a vector, determined by the
gradient of Bivacuum fermion symmetry shift:
grad |mV mV |EH,G c2  grad mVv2     8.52
and corresponding gradient of torus and antitorus equilibrium constant increment:
KVV  1  mV /mV  cEH,G/v2:
gradKVV  1  mV /mV 
 grad cEH,Gc
2  grad 1
n2
    8.53
    8.53a
The other important consequence of: n2 E,G  1 is that the contributions of the rest
mass energy of photons and neutrino (Kaivarainen, 2005) to their total energy is not zero,
as far the electromagnetic and gravitational relativistic factors (REH,G) are greater than zero.
It follows from the basic formula for the total energy of de Broglie wave (the photon in our
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case):
Etot  mVc2  CW  Rm0c2rotin  Bext tr     8.54
where the gravitational relativistic factor of electrically neutral objects:
RG  r/r3,08  1022  r/r1/2 1.75  1011.
This consequence is also consistent with a theory of the photon and neutrino, developed
by Bo Lehnert (2004a).
We can see, that in conditions of primordial Bivacuum, when r  , the nEH,G  1,
REH,G  0 and the contribution of the rest mass energy Rm0c2rotin tends to zero. At these
limiting conditions the frequency of photon Corpuscle  Wave pulsation is equal to the
frequency of the photon as a wave:
Eph  CW  ph  h cph     8.55
The results of our analysis explain the bending of light beams, under the influence of
strong gravitational potential in another way, than by Einstein’s general theory of relativity.
A similar idea of polarizable vacuum and it permittivity variations has been developed by
Dicke (1957), Fock (1964) and Puthoff (2001), as a background of ’vacuum engineering’.
For the spherically symmetric star or planet it was shown using Dicke model (Dicke,
1957), that the dielectric constant K of polarizable vacuum is given by the exponential
form:
K  exp2GM/rc2     8.56
where G is the gravitational constant,M is the mass, and r is the distance from the mass
center.
For comparison with expressions derived by conventional General Relativity
techniques, it is sufficient a following approximation of the formula above (Puthoff, 2001):
K  1  2GM
rc2
 12
2GM
rc2
2
    8.57
Our approach propose the concrete mechanism of Bivacuum optical density increasing
near charged and gravitating particles, inducing light beams bending.
The increasing of the excluded for photons volume of toruses and antitoruses due to
their rotations and vibrations, enhance the refraction index of Bivacuum and decrease the
light velocity near gravitating and charged objects. The nonzero contribution of the rest
mass energy to photons and neutrino energy is a consequence of the enhanced refraction
index of secondary Bivacuum and corresponding decreasing of the effective light velocity.
The latter can be revealed by small shift of Doppler effect in EM radiation of the probe in
gravitational field. The ’Pioneer anomaly’ (Turushev et al., 2005) is a good example of
such phenomena.
8.13 Application of angular momentum conservation law for evaluation
of curvatures of electric and gravitational potentials
From the formulas of total energy of W phase of unpaired sub-elementary fermion
(8.17) of triplet  F  FS0 F S1/2e, we can find out the relation between the
sum of internal and external angular momentum of CVC, including the electric and
gravitational increments of CVC of [W phase for the one side, and a sum of corresponding
recoil angular momentums, for the other.
87
For the end of convenience, this expression can be subdivided to the internal M0in
(zero-point) and external Mext contributions to the total angular momentum M tot:
M tot  M0in Mext     8.58
It follows from the law of angular momentum conservation, that the angular
momentums of Cumulative virtual cloud (CVC) and the recoil (rec) angular momentums,
accompanied C  W transitions of sub-elementary fermions, should be equal:
M0in  Rm0cLE0  Rm0cLG0 rec  Rm0cL0  Rm0cL0  Rm0cL0 CVC     8.59
where the internal momentum of elementary particle at Golden mean (zero-point)
conditions:
p0in  m0c  |mV  mV |c  mVv2/c
L0  /m0c Compton radius
    8.60
    8.60a
and the external contribution to angular momentum:
Mext  mVvLEext  mVvLGext rec  mVvLB  mVvLB  mVvLB CVC     8.61
where the external momentum of particle is directly related to its de Broglie wave
length (B  2LB  h/mVv:
pext  mVv  h/B  LB     8.62
The sum of zero-point and angular momentums is:
M tot  Rm0cLE0  mVvLEextrec  Rm0cLG0  mVvLGextrec 
 Rm0cL0  mVvLB  Rm0cL0  mVvLBCVC  Rm0cL0  mVvLBCVC
    8.63
The minimum space curvatures, related to electromagnetism, corresponding to
zero-point longitudinal recoil effects, accompanied C  W pulsation, can be find out
from (8.59), reflecting the angular momentum conservation law, as:
LE0  L0 1    2  L0 1  1  aB  L0  136,036L0
    0,0072973506  1/137
    8.64
We can see, that the space curvature, characteristic for electric potential of the electron
at Golden Mean (zero-point) conditions (LE0  is very close to the radius of the 1st Bohr
orbit aB in hydrogen atom:
aB  1 L0  137,036L0  0.5291  1010m     8.65
In similar way we can find from (8.59) zero-point Bivacuum curvature, determined by
elementary particle gravitational potential:
LG0  G
0
2 
L0
 1  2   
L0
e,p     8.66
where: e  m0e /MPl2  1.7385  1045; p  m0p/MPl2  5.86  1039 are
introduced in our theory gravitational fine structure constant, different for electrons and
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protons; MPl  c/G1/2  2.17671  108 kg is a Plank mass; m0e  9.109534  1031 kg
is a rest mass of the electron; m0
p  1.6726485  1027 kg  m0e  1.8361515  103 kg is a
rest mass of proton.
The length of one light year is 9.46  1015m. The gravitational curvature radius of
proton from (8.66), equal to LG0 p  aGp  3.58  1022m. may have the same importance in
cosmology, like the electromagnetic curvature of the electron, equal to 1st orbit radius of
the hydrogen atom: aB  0.5291  1010m in atomic physics. For comparison with aGp , the
characteristic distance between galactics in their groups and clusters is in range:
0.3  1.5  1022m. The radius of of Local group of galactics, like Milky way, Andromeda
galaxy and Magellan clouds, equal approximately to 3  106 light years. The radius of
Vigro cluster of galactics is also close to aG
p .
Let us consider now the curvature of electric potential, determined by the external
dynamics of the charged particle and its de Broglie wave length from (8.61):
LEext  LB 1    2  LB 1  1  136,036LB  136,036 B2     8.67
In most common nonrelativistic conditions the de Broglie wave length of elementary
particle is much bigger than it its Compton length (LB  B2  12 hmv  L0  m0c  and,
consequently, the effective external radius of Coulomb potential action is much bigger,
than the minimum internal one: LEext  LE0 .
Similar situation is valid for external gravitational potential curvature from (8.61):
LGext  G2 
LB
 1  2    LB
1
 
2
  1 
LB
     8.68
8.14 Curvatures of Bivacuum domains of nonlocality, corresponding to
zero-point electromagnetic and gravitational potentials of elementary particles
Let us analyze the length of coherence (de Broglie waves), determined by zero-point
vibrations velocity, accompanied the recoil effects of unpaired and paired sub-elementary
fermions of triplets  F  FS0 F S1/2e,p, equal to radius of Bivacuum domain
of nonlocality. It is assumed that the translational external velocity of triplets is zero
vtrext  0.
The corresponding curvatures are related to electromagnetic and gravitational potential
of pulsing elementary particle of any of (i) generation:
LE

VirBC
 
mBVF
 v0E
 
mBVF
 c1/2
LG

VirBC
 
mBVF
 v0G
 
mBVF
 c2  1/2
    8.69
    8.69a
where zero-point velocities: v0HE  c1/2 and v0G  c2  1/2 are defined
by (8.39) and (8.42).
The uncompensated masses of BVF, due to mass symmetry shifts, induced by
electromagnetic and gravitational vibrations can be evaluated as:
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mBVF

E
 |mV |  |mV |E  mVv/c2 E
  m0
1    m0
mBVF

G
 mVv/c2 G
  m02  
1  2    m02  
    8.70
    8.70a
Putting 8.70 and 8.70a into 8.69 and 8.69a, we get radiuses of vortices of BVF and
BVF, determined by their recoil  antirecoil longitudinal vibrations, induced by
zero-point C  W pulsations of unpaired sub-elementary fermions of triplets -
elementary particles, like electrons, protons and neutrons:
LE

VirBC
  1   
m0c3/2
 L03/2
LG

VirBC
  1  2  
m0c2  3/2
 L02  3/2
    8.71
    8.71a
These vortices of two very different radiuses represent standing circular virtual waves.
In accordance to our theory, they characterize the regions of virtual Bose condensation,
representing the domains of nonlocality.
9. Pauli principle: How it works ?
Let us consider the reasons why the Pauli principle ”works” for fermions and do not
work for bosons. In accordance to our model of elementary particles, the numbers of
sub-elementary fermions and sub-elementary antifermions, forming bosons, like photons
(Fig.4), are equal. Each of sub-elementary fermion and sub-elementary antifermion in
symmetric pairs FF of bosons can pulsate between their [C] and [W] states in-phase
(S  0 or counterphase (S  1. In both cases the positive and negative subquantum
particles, forming CVC and CVC do not overlap, as far they are in realms of opposite
energy.
For the other hand, the numbers of sub-elementary particles and sub-elementary
antiparticles in composition of fermions (i.e. triplets  F  F  F i are not equal to
each other. Consequently, the CVC and CVC of sub-elementary fermions and
antifermions in triplets do not compensated each other. It leads to the external oscillations
of Bivacuum subquantum particles density in the process of [C  W pulsation, which can
be uncompensated also.
In the framework of our model, Pauli repulsion effect between fermions with the same
spin states and energy, i.e. the same phase and frequency of C  W pulsation, is similar
to the effect of excluded volume.
This effect is provided by spatial incompatibility of two cumulative virtual clouds:
CVC1 and CVC2 of the anchor Bivacuum fermions of unpaired sub-elementary particles
of triplets, emitted in the same moment of time in the same volume. The latter is a case, if
the distance between CVC1 and CVC2 is equal or less, than space of their superposition
CVC1  CVC2 , determined by doubled de Broglie wave length of triplets:
B  CVC  h/mVvext.
Let us analyze this situation in more detail.
The average external translational kinetic energy (T tot
CW of fermions
F  F  F i is:
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T tot
CW  Ttot  EECLoc  EEWDist tr     9.1
It involves opposite by sign oscillation of local/internal Coulomb potential interaction
in [C] phase |ee |LT
Loc
of the anchor Bivacuum fermion of F i , transforming to distant
kinetic recoil perturbation of Bivacuum matrix mV  mV c2 Dis, representing electric
field, in the process of C  W pulsation:
EECLoc  |ee |LT
Loc
 mVB2LB2 Loc
CW mV  mV c2 Dis  mVv2 Dis  EEWDist     9.2
The energy of the anchor site of unpaired F i in [W] phase of triplet, equal to
external energy of de Broglie wave:
Eanc  EB  EEWDist  TkCVC     9.3
can be presented as a sum of energy of electric field, equal to recoil energy:
EEWDist  mV  mV c2 Dis  mVv2 Dis ~ C electric field energy     9.4
and real energy of CVC, equal to maximum kinetic energy of cumulative virtual cloud
h2
mVB2
 mVv2 minus recoil energy:
TkCVC
  h2
mVB2
 mVv2   mVv21   ~ P     9.5
The Coulomb repulsion C between two similar elementary charge is determined by
electric field energy (9.4). For the other hand, the Pauli repulsion P between these
charges, as a fermions, pulsing in the same phase and frequency on the distance, close to de
Broglie wave length: B  h/mVv is dependent on real energy of CVC (9.5).
The ratio between Pauli and Coulomb repulsion energies between two similar fermions
on the distances about or less, than de Broglie wave length of these charges (B is equal to
ratio of 9.5 and 9.4:
PC  1    1  1  136     9.6
We can see, that it is close to reverse value of electromagnetic fine structure constant:
1/  137.
This means, that on these distances, comparable with linear dimensions of CVC
usually much bigger than Compton length of charges: B  (L0  /m0c, the Pauli
nonelectromagnetic repulsion is more than hundred times bigger, than Coulomb interaction.
Pauli repulsion regulate the counterphase C  W pulsation in a system of two
sub-elementary fermions: F and F of the electron  F  F  F i or two
sub-elementary antifermions F and F of the positron  F  F  F i , because
their CVC do not overlap in in the same space in the same time.
Fore the other hand, the C  W dynamics of sub-elementary fermion and
sub-elementary antifermion (F and F, localized in opposite energetic realms of
Bivacuum, can be in-phase, as well as counterphase, because the CVC and CVC do not
overlap in both cases. These conditions may occur in the process of C  W pulsation of
sub-elementary fermions, composing elementary bosons, like photons, and complex bosons
- neutral atoms. In these two situations the effect of excluded volume is absent and
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fermions are spatially compatible. The mechanism, proposed, explains the absence of the
Pauli repulsion in systems of Bosons and Cooper pairs, making possible their Bose
condensation.
9.1 Spatial compatibility of sub-elementary fermions
of the same charge and opposite spins
We postulate in our model, that [C W] pulsation of paired sub-elementary fermion
and antifermion F  F  of opposite spins in composition of the electron
 F  F   F  or positron F  F  F  are counterphase with pulsation of
unpaired F  (see the upper part of Fig. 8).
In the case of counterphase [C W] pulsations of paired F 1 and unpaired F 2
with opposite spins, but similar charges, localized in the same energy realm, they are
spatially compatible, as far their corpuscular [C] and wave [W] phase are realized
alternatively in different semi-periods. Consequently, the Pauli repulsion, described above,
is absent.
The example of such compatible pairs in composition of the electron or positron is
presented on (Fig.8).
Fig. 8. Schematic representation of pair of a spatially compatible sub-elementary
antifermions of the electron  F  F  F , with opposite half-integer spins: F 
and F and same charge (e, energy and frequency of [C  W] pulsation. The
counterphase [C  W] transitions of two sub-elementary antifermions with opposite spins:
F  and F neutralize the both - Pauli and electromagnetic repulsion between them.
In the electron  F  F S0  FS1/2 , the resulting spin and charge is
determined by unpaired and uncompensated spin of FS1/2. The actual inertial mass
(mV and energy of the electron also is determined by this unpaired/uncompensated
sub-elementary fermion.
The dynamics of sub-elementary fermions of positron F  F  F  is similar to
that of electron, determined, however, by unpaired sub-elementary antifermion
FS1/2 .
The process of the triplets of sub-elementary fermions spin state inversion needs 7200
not 3600. It will be explained in the next section.
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9.2 The double turn (7200 of magnetic field, as a condition of the fermions
spin state reversibility
It is known fact, that the total rotating cycle for spin of the electrons or positrons is not
3600, but 7200, i.e. double turn by external magnetic field of special configuration, is
necessary to return elementary fermions to starting state (Davies, 1985). The correctness of
any new model of elementary particles should be testified by its ability to explain this
nontrivial fact.
We may propose three possible explanations, using our model of the electrons,
positrons, protons and antiprotons, as a triplets of sub-elementary fermions/antifermions.
Let us analyze them on example of the electron:
 F  F  F e     9.5
1. We may assume, that the direction of external magnetic field rotation acts only on
unpaired sub-elementary fermion, as asymmetric [torus (V  antitorus (V pair:
F  V  Vas, if the resulting magnetic moment of pair F  F is zero and the
pair do not interact with external magnetic field at all. In such conditions the 1st 3600 turn
of external H field change the direction of rotation of one of two toruses rotation to the
opposite one: V   V , transforming sub-elementary fermion to sub-elementary
boson: F  V  V 360
0 B  V  V. One more 3600 turn of the external
magnetic field converts this sub-elementary boson and the triplet (9.5) to starting condition.
The total cycle for unpaired F  of triplet can be presented as:
I F   V  V 360
0 B  V  V 3600 F   V  V     9.6
2. The second possible explanation of double 7200 turn may be a consequence of
following two stages, involving origination of pair of sub-elementary bosons B  B
from pair of sub-elementary fermions, as intermediate stage and two full turns (2  3600 of
unpaired sub-elementary fermion:
II  F  F  F 360
0  B  B  F  360
0  F  F  F      9.7
Both of these mechanisms are not very probable, because they involve the action of
external magnetic field on single or paired sub-elementary bosons with zero spin and,
consequently, zero magnetic moment.
3. The most probable third mechanism avoids such strong assumption. The external
rotating H field interact in two stage manner (2  3600 only with sub-elementary
fermions/antifermions, changing their spins. However this mechanism demands that the
angle of spin rotation of sub-elementary particle and antiparticles of neutral pairs
F  F are the additive parameters. It means that turn of resulting spin of pair on 3600
includes reorientation spins of each F and F only on 1800. Consequently, the full spin
turn of pair F  F resembles that of Mobius transformation.
The spin of unpaired sub-elementary fermion F , in contrast to paired ones, makes a
full turn each 3600, i.e. twice in 7200 cycle:
 Fx  Fy  Fz 
3600  Fx
18001800 Fy  Fz  
3600  Fx  Fy  Fz 
    9.8
The difference between the intermediate - 2nd stage and the original one in (9.8) is in
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opposite spin states of paired sub-elementary particle and antiparticle:
Fx  Fy
3600 Fx
18001800 Fy     9.9
Because of Pauli repulsion (see previous section) between two sub-elementary fermions
of the same spin state Fy and Fz , in intermediate state of (9.8), the corresponding
triplet configuration has deformed - stretched configuration, different from original and
final ones.
In the latter - equilibrium configurations of triplet, the C  W pulsation of unpaired
sub-elementary fermion Fz  and paired Fy is counterphase and spatially compatible
due to the absence of Pauli repulsion.
One more known ”strange” experimental result can be explained by our dynamic model
of triplets of elementary particles. The existence in triplets paired in-phase pulsating
sub-elementary fermions (9.9) with opposite charge, representing double electric dipoles
(i.e. double charge), can be responsible for two times stronger magnetic field, generated by
electron, as compared with those, generated by rotating sphere with single charge |e |.
9.3. Bosons as a coherent system of sub-elementary and elementary fermions
The spatial image of sub-elementary boson is a superposition of strongly correlated
sub-elementary fermions with opposite charges and spin states with properties of Cooper
pairs. In general case the elementary bosons are composed from the integer number of such
pairs.
Bosons have zero or integer spin 0,1,2  in the  units, in contrast to the half integer
spins of fermions. In general case, bosons with S  1 include: photons, gluons, mesons and
boson resonances, phonons, pairs of elementary fermions with opposite spins, atoms and
molecules.
We subdivide bosons into elementary and complex bosons:
1. Elementary bosons (like photons), composed from equal number of sub-elementary
fermions and antifermions, moving with light velocity in contrast to complex bosons, like
atoms;
2. Complex bosons, represent a coherent system of elementary fermions (electrons and
nucleons), like neutral atoms and molecules.
Formation of stable complex bosons from elementary fermions with different actual
masses: mV1 mV2 is possible due to their electromagnetic attraction, like in
proton  electron pairs in atoms. It may occur, if the length of their waves B are the same
and equal to distance between them. These conditions may be achieved by difference in
their external group velocities, adjusting the momentums to the same value:
L1 /mVv1 L2 /mVv2 Ln /mVvn
at : v1/vn mVn/mV1
    9.10
The mentioned above conditions are the base for assembly of complex bosons, unified
in the volume of 3D standing waves of fermions of the opposite or same spins.
The hydrogen atom, composing from two fermions: electron and proton is a simplest
example of complex bosons. The heavier atoms also follow the same principle of
self-organization.
The elementary boson, such as photon, represents dynamic superposition of two triplets
of sub-elementary fermions and antifermions, corresponding to electron and positron
structures. Such composition determines the resulting external charge of photon, equal to
zero and the value of photon’s spin: J  1, 0 or -1.
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Stability of all types of elementary particles: bosons and fermions (electrons, positrons
etc.) is a result of superposition/exchange of cumulative virtual clouds [CVC CVC]
with gluon properties, emitted and absorbed in the process of in-phase [C  W pulsations
of paired sub-elementary particles and sub-elementary antiparticles [F  F (Fig.9).
Fig. 9. Schematic representation of symmetric pair of the in-phase pulsing sub-elementary
fermion and sub-elementary antifermion F F with boson properties. The F and F,
pulsing in-phase between the corpuscle and wave states compensate the mass, spin and
charge of each other. Such a pair is a neutral component of elementary particles, like
electrons, positrons, protons, neutrons, etc. Properties of symmetric pair of F F:
resulting electric charge is zero; resulting magnetic charge is zero; resulting spin:
SFF  1, 0.
The neutral symmetric pairs of  generations F  FS0,1, , forming part of triplets -
protons have a properties of mesons, as a neutral [quark  antiquark] pairs with integer
spin. The coherent cluster of such pairs - from one to four pairs: n q  q S0,1,2,3,4 can
provide the experimentally revealed integer spins of mesons - from zero to four.
10 The Mystery of Sri Yantra Diagram
In accordance to ancient archetypal ideas, geometry and numbers describe the
fundamental energies in course of their dance - dynamics, transitions. For more than ten
millenniums it was believed that the famous Tantric diagram-Sri Yantra contains in hidden
form the basic functions active in the Universe (Fig. 10).
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Fig. 10. The Sri Yantra diagram is composed from nine triangles. Four of them are pointed
up and five down.
In another way this diagram can be considered as superposition of:
a) the set of pairs of cones of opposite apex, corresponding to torus and antitorus of
asymmetric Bivacuum fermions in [C] phase in different excitation states (see Fig. 11a) and
b) the set of diamonds, corresponding to [W] phase of corresponding excitation states of
Bivacuum fermions (dashed lines).
Author is grateful to P. Flanagan for submitting of Sri Yantra diagram with precise
coordinates of most important points, making possible its quantitative analysis.
Triangle is a symbol of a three-fold Nature. The Christian trinity, the symbol of God
may be represented by triangle. The symbol of trinity is coherent to our idea of triplets of
sub-elementary particles and antiparticles, as elementary particles. In Buddhism-Hindu
triangle with apex up is a symbol of God-male and that with apex down is a symbol of
God-female.
For millenniums it was believed, that Sri Yantra diagram represents geometric
language, containing encrypted information about the principles of matter formation.
Let us analyze this diagram, using notions of our theory of elementary particles
origination from Bivacuum dipoles and the mechanism of corpuscle - wave duality.
First of all, the ratio 5:4 between positive and negative energy states may reflect the
primordial asymmetry of torus and antitorus of Bivacuum dipoles, as a condition of matter
origination.
We may see also, that Sri Yantra diagram contains the information about duality of
sub-elementary fermions, forming elementary particles, i.e. their discrete corpuscular [C]
and wave [W] phases. The diagram at Fig.10 can be considered as a superposition of:
a) set of pairs of cones of opposite apex, corresponding to asymmetric torus and
antitorus of asymmetric Bivacuum fermions in [C] phase in different excitation states (see
Fig. 11a, where the diameters of bases of pairs of cones correspond to diameters of torus
and antitorus of Bivacuum fermions) and
b) set of diamonds, corresponding to [W] phase of Bivacuum fermions in different
excitation states.
In accordance to our theory of sub-elementary fermion/antifermion origination (section
4), the former set (a) describes their [C] phase with different diameters of opposite cones
bases, characterizing symmetry shift between torus (V and antitorus (V,
correspondingly. The asymmetry of torus and antitorus is increasing with Bivacuum
96
fermion excitation state, accompanied by decreasing of spatial separation between them.
From formula (1.4) for this separation:
[dVV]n
i  h
m0i c1  2n     10.1
we can see, that the distance between torus and antitorus decreases with quantum number
(n) increasing, indeed.
It was astounding to find out, that at maximum excitation and maximum asymmetry of
Bivacuum dipole, corresponding to minimum diamond dimension (Fig.11b), the ratio of
down diameter of cone/torus base to that of upper antitorus is 0.6, i.e. practically coincide
with Golden mean (  0.618). For the other hand, it follows from our Unified theory, that
just this critical ratio of torus and antitorus diameters: 2L/2L   (see eq. 4.15) is a
condition of the rest mass and charge origination, as a crucial stage of elementary fermions
(electrons, protons, neutrons) fusion from sub-elementary ones (section 5).
Fig. 11a. Part of Sri Yantra diagram, representing set of pairs of cones of opposite apex,
corresponding to torus and antitorus of asymmetric Bivacuum fermions in [C] phase in
different excitation states. The diameters of bases of pairs of cones corresponds to diameters
of torus and antitorus of Bivacuum fermions.
Fig. 11b. Superposition of [C] and [W] phase of asymmetric Bivacuum fermion,
corresponding to critical state of excitation and asymmetry, determined by Golden mean
condition. This state is characterized by origination of the rest mass and charge, turning
Bivacuum fermion to sub-elementary fermion. The next stage of matter organization from
Bivacuum is fusion of triplets of elementary fermions from sub-elementary fermions.
The diamonds of increasing as respect to Fig.11b dimensions, incorporated in Sri
Yantra diagram (Fig.10), reflects [W] phase of Bivacuum dipoles of different excitation
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states in form of Cumulative Virtual Clouds CVC, emitted and absorbed in the process of
quantum beats between asymmetric states of torus and antitorus.
The probability of coincidental correlation of quantitative and qualitative features of Sri
Yantra diagram properties with key features of our theory of elementary particles is very
low. It is a surprise, indeed, that only 10 millenniums after famous Sri Yantra diagram
became known in mankind history, we became ready for understanding its encrypted
information about principles of Universe construction.
11 The Link Between Maxwell’s Formalism and Unified Theory
Using (7.18a), the quantization rule for photons can be expressed as:
nEel nCW   nVV   nmVmVc2     11.1
where: mV c2 nV and mV c2 nV are the quantized energies of the actual
vortex and complementary torus of sub-elementary particle.
From this formula one can see that the electromagnetic energy is a result of quantum
beats with frequency (CW) between the actual and complementary corpuscular states of
two uncompensated sub-elementary fermions with additive spins in composition of photons
Fig. 4.
The electromagnetic contribution to the total energy of wave B (11.1) is defined by the
fine structure constant, as a factor:
EE  ECW  n B  n V V  2 rotV
 rotV     11.2
where: n is a unit-vector, common for both vortices; CVC  V V is a beats
frequency between actual vortex and complementary toruses/vortices with angle velocities:
V

and V

, depending on radiuses of torus and antitorus.
It is assumed, that all of subquantum particles/antiparticles, forming actual and
complementary vortices/toruses of [C] phase of sub-elementary fermions, have the same
angle frequency: V and V and velocities, correspondingly.
We can express the divergency of Pointing vector: P  c/4EHvia difference of
contributions, related to actual and complementary toruses, using known relation of vector
analysis:
divEH  4c divP  H rotE  E rotH     11.3
where H and E are the magnetic and electric energy contributions of subquantum
particles, radiated and absorbed in a course of correlated [C  W pulsation of two
uncompensated sub-elementary fermions of photon.
Two structures of photon, corresponding to its two polarization and spin S  1,
can be presented as:
2F  F  F  F S  1
2F  F  F  F S  1
    11.4
    11.4a
The analogy between (11.2) and (11.3), illustrating the dynamics of [torus  antitorus]
dipole, is evident, if we assume:
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V  H rotE~ 2  rotV

V  E rotH~ 2  rotV

    11.5
    11.5a
Then, the divergence of Pointing vector will take a form:
4
c divP  2  rotV
 rotV ~mVmVc2     11.6
We can see from 11.5 and 11.5a, that the properties of both: magnetic and electric fields
are implemented in each of our torus and antitorus of Bivacuum dipoles. The mechanism of
this implementation was discussed in sections (8.6 - 8.8).
We may apply also the Green theorems, interrelating the volume and surface integrals,
to our duality model. One of known Green theorems is:
V
 2  2dV 
S
 dS    dV     11.7
If we define the scalar functions, as the instant energies of the actual and
complementary states of [C] phase of sub-elementary particles as   mVc2 and
  mVc2, then, taking into account that
2  divgrad  divgrad mVc2
2  divgrad  divgrad mVc2
    11.8
    11.8a
formula (11.7) can be presented in form:
V
 mVc22mVc2  mVc22mVc2dV

S
 dS  mVc2mVc2  mVc2mVc2dV
    11.9
    11.9a
The upper part (11.9) represents the energy of sub-elementary fermion in [C] phase and
the lower part (11.9a) - the energy of cumulative virtual cloud (CVC), corresponding to
[W] phase of the same particle.
12. The Principle of least action, the Second and Third laws of Thermodynamics.
New Solution of Time Problem
12.1 The quantum roots of Principle of least action
Let us analyze the formula of action in Maupertuis-Lagrange form:
Sext
t1
t0
 2Tkext dt     12.1
The action can be presented also using the Lagrange function, representing difference
between the kinetic and potential energy: L  Tk  V. Using 6.8a, we can see, that
L   1  v/c2 m0c2 and the action in Hamilton form can be expressed as:
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S  m0c2
t1
t0
 1  v/c2 dt
or : S  m0c2 1  v/c2  t
    12.1a
    12.1b
The principle of Least action, responsible for choosing one of number of possible
particles trajectories from one configuration to another has a form:
Sext  0     12.2
This means, that the optimal trajectory of each particle corresponds to minimum
variations of its external kinetic energy and time.
The time interval: t  t1  t2 ntB we take as a quantized period of the de Broglie
wave of particle (tB  1/B:
t t1  t2 ntB  n/B
n 1,2,3. . . .
    12.3
Using eqs.(12.1 and 6.10a), we get for the dependence of action in Maupertuis-Lagrange
form on introduced Bivacuum tuning energy TE:
Sext  2Tkext  t  mV v2  t  1  RmVc2 m0c2t
or : Sext  mV v2  t  1  RTE  t
where relativistic factor: R  1  v/c2
    12.4
    12.4a
    12.4b
mV v2  2Tkext is the doubled kinetic energy of particle.
We introduce here the new notion of Bivacuum Tuning Energy (TE), dependent on
energy of Bivacuum virtual pressure waves (EVPWq as:
TE Etot  EVPWq  TE  CW  q0 
 mVc2 qm0c2  mV
 v2
1  R
    12.5
    12.6
where: q  j  k q  1,2,3. . . .  is a quantum number, characterizing the excitation of
Bivacuum Virtual Pressure Waves (VPWq, interacting with paired sub-elementary
fermions of triplets F F in the process of [C  W pulsation:
 F FW  FC    F FC  FW      12.7
The frequency of beats (TE equal to Bivacuum Tuning frequency is:
TE  mV qm0c2/  C W  q0     12.8
where: mV  m0 and C W  0.
Tending of TE and TE to zero due to influence of basic VPWq1 at q  1 on
triplets dynamics (forced resonance), minimizing their translational velocity and
kinetic energy, provides realization of principle of Least action.
At conditions, when q  1, the external translational velocity of particle is zero:
vn1  0 without taking into account velocity of particle zero-point oscillations, induced by
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its C  W pulsation.
12.2 The quantum roots of 2nd and 3d laws of thermodynamics
At the velocity of particles (v, corresponding to q  1.5, the interaction of these
pulsing particles with basic q  1 virtual pressure waves of Bivacuum (VPWq1  due to
forced resonance should slow down their velocity, driving translational mobility of
particles to resonant conditions: q  1, v  0.
The second law of thermodynamics, formulated as a spontaneous irreversible
transferring of the heat energy from the warm body to the cooler body or surrounding
medium, also means decreasing of kinetic energy of particles, composing this body.
Consequently, the 2nd law of thermodynamics, as well as Principle of Least Action, can be
a consequence of Tuning energy (TE) minimization, due to forced resonance of VPWq1
with C  W pulsation, slowing down particles thermal translational dynamics at pull-in
range synchronization conditions at q  1.5 v0 q  1 :
TE C W v0 0     12.11
The third law of thermodynamics states, that the entropy of equilibrium system is
tending to zero at the absolute temperature close to zero. Again, this may be a consequence
of forced combinational resonance between basic VPWn1 and particles C  W
pulsation, when translational velocity of particles v 0 and TE  C W  0 v0 0
at q  1,5 v0 q  1. At these conditions in accordance with Hierarchic theory of
condensed matter (Kaivarainen, 1995; 2001; 2001a) the de Broglie wave length of atoms is
tending to infinity and state of macroscopic Bose condensation of ultimate coherence and
order, i.e. minimum entropy.
This result of our Unified theory could explain the energy conservation,
notwithstanding of the Universe cooling. Decreasing of thermal kinetic energy of particles
in the process of cooling is compensated by increasing of potential energy of particles
interaction, accompanied the increasing of particles de Broglie wave length and their Bose
condensation.
12.3 The new approach to problem of Time, as a "Time of Action"
Using formula (12.4a) at minimum and constant value of action in
Maupertuis-Lagrange form:
S  2Tkext  t  mV v2  t  min
it is easy to show, that the pace of time dt/t for any closed conservative system is
determined by the pace of its kinetic energy change dT/Tkx,y,z, anisotropic in general
case (Kaivarainen, 2004; 2005):
dt
t  d ln t  
dTk
Tk
 d lnTk
x,y,z
    12.12
Similar relation can be obtained from principle of uncertainty for free particle with
kinetic energy (Tk in coherent form: Tk t  . From formula (12.12) it is easy to derive a
formula for "Time of Action" for conservative mechanical systems.
It is important to note, that in closed conservative mechanical or quantum system the
total energy is permanent:
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Etot  V  Tk  const
or : Etot  0 and V  Tk
and the time of action is always the external one.
By definition a conservative system is a system in which work done by a force is:
1. Independent of path;
2. Completely reversible.
Using relations (12.12) and relativistic expression for kinetic energy of system or
mechanical object:
Tk  mVv2/2  12 m0v
2/ 1  v/c2     12.12a
the pace of time and time of action for closed system can be presented via acceleration and
velocity of one or more parts, composing this system (Kaivarainen, 2004, 2005):
dt
t  d ln t   dvv
2  v/c2
1  v/c2 x,y,z
    12.13
We proceed from the fact, that the true inertial frames in our accelerating, rotating and
gravitating Universe and in all of its lower levels formations and subsystems - are
nonexisting.
The dynamics and accelerations in each closed conservative system, where
Etot  const, are characterized by its dimensionless pace of time (12.13) and time itself:
t   v
a
1  v/c2
2  v/c2 x,y,z
    12.14
where the acceleration in different kinds of motion can be expressed in different forms:
a  dv /dt  v2r  2r
or : a  G M
r2
- free fall acceleration
The external reference frame for selected conservative system can be only the another
inertialess system/frame, including the former one as a part and with other relativistic
factor: R2 1 v/c2 . In such approach the internal time tin of smaller system can be
analyzed as a part of external time of bigger conservative system text :
tin  text
1  vext/c2
  v 1  v/c
2
a 2  v/c2     12.14a
The shape of this formula in conditions, when text  const is close to to conventional
formula of special relativity (12.15a) for time or clock, moving with velocity v  c
relatively to the clock in rest (vc).
From (12.14) we can see, that the time for selected object (microscopic or macroscopic)
of conservative system is positive at velocity: 0  v  c, if its acceleration is negative
(dv /dt  0. On contrary, time is negative, if acceleration is positive (dv /dt  0. For
example, if temperature of conservative system and its kinetic energy are decreasing, the
time and its pace are positive.
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Thermal oscillations of atoms and molecules in condensed matter, like pendulums
oscillation, are accompanied by alternation the sign of acceleration and, consequently, sign
of time (text and tin.
The Corpuscle  Wave transition of elementary particle, as it follows from Unified
theory, is accompanied by decreasing of mass and kinetic energy of unpaired
sub-elementary fermion and converting the kinetic energy of [C] phase to potential energy
of CVC of [W] phase. Consequently, this semiperiod of pulsation is characterized by
positive time t  0CW. On contrary, the reverse W  C transition corresponds to
negative time t  0WC.
In the absence of particles acceleration (a  dv /dt  0; dTk/Tk  0 and
c  v  0; , the time of action (t) is infinitive and its pace (dt/t) is zero:
t   and dtt  0
at a  dv /dt  0 and v  const
The infinitive life-time of the system means its absolute stability. The postulated by this
author principle of conservation of internal kinetic energy of torus (V and antitorus (V
of symmetric and asymmetric Bivacuum fermions/antifermions: BVFas
  F (eq.2.1),
independently on their external velocity, in fact reflects the condition of infinitive life-time
of Bivacuum dipoles in symmetric and asymmetric states. The latter means a stability of
sub-elementary fermions and elementary particles, formed by them.
The permanent collective motion of the electrons in superconductors and atoms of 4He
in superfluid liquids with constant velocity (v  const and dv /dt  0 in the absence of
collisions and accelerations are good examples, confirming validity of our formula (12.14),
as far in these conditions t  .
When the external translational velocity and external accelerations of Bivacuum dipoles
(BVF and BVB are zero: v  0 and dv /dt  0, like in primordial Bivacuum, the notion
of time is uncertain: t  0/0.
Interesting, that similar uncertainty in time (12.14) corresponds to opposite limit
condition, pertinent for photon or neutrino in primordial Bivacuum, when v  c  const
and dv /dt  0. Just in such conditions when causality principle do not work the
anomalous time effects are possible.
In our approach, the velocity of light is the absolute value, determined by physical
properties of Bivacuum, like sound velocity in any medium is determined by elastic
properties of medium. The primordial Bivacuum superfluid matrix represents the Universal
Reference Frame (URF) in contrast to conventional Relative Reference Frame (RRF).
Consequently the Bivacuum has the Ether properties and Bivacuum dipoles - the properties
of ethons - elements of the Ether.
The positive acceleration of the Universe expansion (dv /dt  0 at c  v  0, in
accordance to (12.13 and 12.14), means negative pace of external time and time itself for
this highest Hierarchical level of Bivacuum organization. For the other hand, the process of
cooling of each regular star system, like our Solar system, following gradual cooling of
star, means slowing down the internal kinetic energy of thermal motion of atoms and
molecules in such system, i.e. negative acceleration (dv /dt  0 at c  v  0. It
corresponds to positive internal time and its pace in star systems. These opposite sign and
the ’arrow’ direction of time of action on different hierarchical levels of Universe
organization, possibly is a consequence of tending of the Universe to keep its total energy
permanent, following energy conservation law.
103
In accordance with Einstein relativistic theory (Landau and Lifshitz, 1988), the time of
clock in the rest state (text, which can be considered, as the external inertial frame is
interrelated with time (tin in other inertial frame, moving relatively to former with velocity
(v) as:
text  t2  t1 ext  tin 1  v/c2
tin  text
1  v/c2
    12.15
    12.15a
where: text  t2  t1 ext is the characteristic time of clock in the reference rest frame;
tin  t2  t1 in is the internal proper time of clock, moving with velocity: v  c, relatively
to clock in the rest frame.
It is easy to see, that in relativistic conditions, when vin c, the proper time of moving
system/clock is tending to infinity: (T ~ tin  . This means that the moving clock is
slower, than similar clock in state of rest relatively to moving one.
If we consider the imaginary system, containing only two clock in empty space,
moving as respect to each other with permanent velocity, and use the 1st postulate of
Special Relativity, i.e. similar laws of physics in any inertial system, we should get the
similar time delay in both clocks, even if they move with different velocities in our
Universal Reference Frame (URF) - Bivacuum. In other words, both clocks should display
the same time delay, independently of difference of their velocities ratio to the light
velocity (v/c)2. This result of special relativity is a consequence of assumption of the
absence of Ether and absolute velocity. It sounds like a nonsense and has no experimental
confirmation. It follows from our Unified theory, that the interpretation, given by Einstein
to Michelson-Morley experiments, as the evidence of the Ether absence, was wrong in
contrast to explanation, provided by the authors of this experiment themselves.
Our formulas (12.14 and 12.14a), describing the properties of time (time of action) for
conservative systems, are more advanced, than Einstein’s (12.15a), as far they are not
limited by inertialess frames and contain not only the relativistic factor, but also the
velocity itself and acceleration. It will be demonstrated below, that our time of action
concept better describe the dynamic processes on microscopic - quantum and macroscopic
- cosmic scales.
Different closed conservative systems of particles/objects, rotating around common
center on stable orbits with radius r, like in Cooper pairs of sub-elementary fermions,
atoms, planetary systems, galactics, etc. are characterized by centripetal (acp and
centrifugal (acen acceleration, equal by absolute value:
acp   dvdt 
v 2
r
 2 r  acen     12.16
where the tangential velocity of rotation is related to the radius r and angular
frequency of orbital rotation () as:
v  2r    r     12.17
Consequently, we get for the ratio of tangential velocity of particle/object to its
centripetal acceleration:
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 v
dv /dt
 1  rv     12.17a
Putting (12.17a and 12.17) into 12.14, we get the dependence of time of action for
Corpuscular phase of elementary particle, characterizing period of rotation of structure, like
Fig.2 (electron) or Fig.4 (photon) around internal main axes with radius of rotation (r) and
angular frequency (  v /r :
t  r
v
1  v/c2
2  v/c2 W
 1
1  r/L002
2  r/L002 C
    12.18
The transition of elementary particles in [W] phase to [C] phase is accompanied by
reversible of translational degrees of freedom to rotational ones.
For sub-elementary fermion in [C] phase, when the translational energy of elementary
particle, pertinent for [W] phase, turns to rotational one, we have, using (12.16 and 12.17):
v/c2  r/L002
where : L0  /m0c and 0  m0c2/
    12.19
From (12.18) we can see, that for nonrelativistic conditions of orbital rotation of
system/object, when its tangential velocity v  c and permanent angular frequency:
  v/r  const, we get from 12.18 the relation between characteristic time of this system
and period of orbital rotation (T):
tvcext  12 
1
4 T     12.20
For relativistic conditions of the same system, when v  c at angular velocity
  v/r  const, we get from 12.18, that characteristic time and period of orbiting
elementary particle or macroscopic object is tending to zero, as far 1  v/c2 vc 0 and
2  v/c2 vc 1:
tvc  0 and the period T  1/  0 at v  c
and r  rmax as far   v
r
 const
    12.21
    12.21a
For the case, under consideration, the increasing of radius of orbit (r) proportional to
increasing of velocity of orbiting particle/object at permanent angular frequency is a
consequence of condition (12.21a).
For intermediate case, when v  c, using result 12.20, our formula for time 12.18
can be presented in a shape, symmetric to conventional relativistic formula for inherent
time (12.15):
t  2tvc 1  v/c
2
2  v/c2     12.22
where: t ~ tv0 (12.15) and 2tvc ~ tv0 (12.15).
We may see, that for this intermediated case, the characteristic time in formula (12.15)
of relativistic theory and our (12.22) is decreasing with velocity increasing in both
description. However, in formula (12.22) the additional factor: 2  v/c2 1 makes the
dependence of time of moving object (i.e. clock) on its velocity weaker than in (12.15).
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Formula (12.14) determines, that at very low acceleration a  dv /dt  1, the ratio
[v/a should dominate on ratio:
1  v/c2
2  v/c2  
v
a     12.22a
Consequently, at condition (12.22a) the time of action should increase with velocity of
rotating or pulsing object. The same qualitative result follows from special relativity
(12.15a). Consequently, at these condition the time delay in moving system, following from
special relativity, is in accordance with our theory of time.
The formula for time (12.14), determined by internal rotational degrees of freedom of
stationary systems, like sub-elementary fermions in elementary particles, the electron
orbiting in atom of hydrogen or any planet, rotating around the star, can be transformed to:
t  1
mVc2 1  v/c2
mV2c2  v2 
1  v/c2
 Etot2V     12.23
where: Etot  mVc2  const is a total energy of rotating with angular frequency 
elementary particle with actual massmV , as a conservative system;
2V  2Etot  Tk  mV2c2  v2  mV  mVc2 is a doubled potential energy of
unpaired sub-elementary fermion of elementary particle with actual and complementary
mass of torus and antitorus: mV andmV .
In the case of harmonic oscillation or standing wave, when Etot  V  Tk  2V and
V  Tk, the characteristic time of rotating with angular frequency   v/r particle is
dependent only on the ratio of its absolute velocity to the light one (v/c)2.
12.4 The application of new time concept for explanation of
Fermat principle
The Fermat principle states that light waves of a given frequency traverse the path
between two points which takes the least time. Its modern form is "A light ray, in going
between two points, must follow optical path length which is stationary with respect to
variations of the path." In this formulation, the paths may be maxima, minima, or saddle
points.
The most obvious example of this is the passage of light through a homogeneous
medium in which the speed of light doesn’t change with position. In this case shortest time
is equivalent to the shortest distance between the points, which, as we all know, is a straight
line. The examples are existing that time of light passage, including reflected beam, can be
minimum or maximum like for light beams from source in the center of ellipsoid with
mirror internal surface. There can be a number of trajectories of light beams with the same
time of passion. For example, it is true for different beams from one focal point to another
passing throw the lens on different distance from lens center. The most important condition
for realization of Fermat principle is t  const. This principle explains the law of
reflection, as the equality of angles of incidence and angle of reflection: I  R and
Snell’s law of refraction: sinI  nsinR.
However, it is not yet clear why the Fermat principle is working. Let us analyze the
application of Fermat principle to light refraction, using our formula for time (12.14). In
accordance to Fermat principle the variation of action time for photons at:
Etot  V  Tk  ph  const (condition of conservative system) should be zero: t  0.
The ratio of velocity of light in vacuum/bivacuum to its velocity v  c in gas, liquid
or transparent solid determines the refraction index of corresponding medium:
v/c2  1/n. Taking this into account, the variation of (12.14) in [W] and [C] phase of
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photon can be presented as:
t    v
a
1  1/n
2  1/n W,C
 0     12.24
After differentiation (12.24), we get:
n
n  1 
2n
2n  1 
a
a  vv     12.24a
At the conditions, when velocity of light in medium is close to this velocity in empty
space: n  c/v2  1 we have nn1  2n2n1 and 12.24a turns to:
n  n  1  v2  v1v1  aa W     12.24b
The relative change of acceleration a/a describes the jump of light velocity on the
interface between two different homogeneous medium.
It is easy to see from this formula, that if the light velocity in 2nd medium is lower, than
in 1st and v2  v1  0, the refraction index will increase: n  0. This is in total
accordance with empirical data and explains why the Fermat principle is working in
geometrical optics.
Formula (12.24b) describes the change of photon parameters it its Wave [W] phase.
The centripetal acceleration of photon in Corpuscular [C] phase can be expressed via
tangential velocity and rotation radius of photon structure (Fig.4) as: acp   v 2r  2r
and
a
a  2  rr C
The relative jump of tangential velocity of photon rotation in [C] phase (v tn  r  on
the interphase between two mediums is:
v
v    rr C
Consequently, the difference in relative increments for [C] phase of photon is:
a
a  vv C 
 C
Putting this expression to (12.24b), we get the increment of refraction index for photon
in Corpuscular phase via relative jump of its angular frequency:
n  n  1  C     12.24c
This angular frequency of photon rotation coincides with frequency of its C  W
pulsation only in symmetric primordial Bivacuum. In the volume of liquids or solids the
symmetry of Bivacuum dipoles and their dynamics are changed by elementary particles of
medium. From 12.24c we get, that this should be accompanied by increasing of rotational
frequency of photon in its [C] phase.
Our Unified theory, in contrast to relativistic one, considers the velocity as the absolute
parameter, relative to translational velocity of symmetric Bivacuum dipoles equal to zero
(see eq. 4.4). The light velocity (c) is also absolute parameter, determined by properties of
Bivacuum (ether) and independent on velocity of source of photons.
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12.5 The quantitative evidence in proof of new theory of time
and elementary particles formation from Bivacuum dipoles
Using eq. (12.14), it is possible to calculate the centrifugal acceleration in fast rotating
Cooper pairs of sub-elementary fermions F FC in triplets  F FC  FW ,
when paired sub-elementary fermions are rotating in corpuscular [C] phase and unpaired
FW  is in the wave [W] phase. We analyze the condition of the rest state of the
electron, when its external translational velocity is equal to zero and internal tangential
velocity of sub-elementary fermion and antifermion rotation around common axis (Fig. 2),
corresponds to Golden mean condition:
v/c2    0.618
v  c 0.6181/2  2.358  107 m/s
In accordance to our theory of these conditions stand for the rest mass (m0 and charge (e0
origination (see chapter 5). The life-time tC of Corpuscular phase of rotating F FC of
the electron is equal to semiperiod of C  W pulsation of pair and triplet itself,
determined by Compton angular frequency 0e  CWe :
tCe  12 TCW
e  12CWe 

0e  4.02  10
21 s
where : 0e  m0ec2/
    12.25
    12.25a
Putting (12.24-12.25) in (12.14), we get for internal centrifugal acceleration of each of
paired electronic sub-elementary fermions in [C] phase at Golden mean condition:
acf
  dv/dt e  vtCe
1  
2    1.62  10
28 m/s2     12.26
For comparisons, the free fall acceleration in gravitational field of the Earth is only:
g  9.81 m/s2.
The corresponding centrifugal force is equal to product of acceleration (12.26) on the
rest mass of rotating paired sub-elementary fermion:
Fcf
  m0a  9.1  1031 0.162  1029  1.47  102 kg  m/s2     12.27
From conventional expression for centrifugal force in such a system and Golden mean
conditions, we get:
Fcf
  2m0 c
2
L0
 2
3.83  1013  9.1093897  10
31  5.56  1014 
 0.264  102 kg  m/s2
    12.27a
This value is about 5.5 times less, than obtained using our expression for time and
acceleration (12.26).
The condition of the electrons stability is that this centrifugal force is compensated by
the opposite centripetal force in rotating pairs F FC . This compensation can be
provided by Coulomb and in much less extent by gravitational attraction between torus and
antitorus of paired sub-elementary fermion in triplets  F FC  FW :
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FCoul
  eeL2 
e02
0L02
 1.98  102 kg m/s2
FG
  G m0
2
L02
 6.67259  1011 9.1093897  10
312
3.83  10132  3.76  10
46 kg m/s2
    12.28
    12.28a
where: e and e are the charges of F and F at Golden mean (GM) conditions (see
paragraph 4.1 and eq. 4.18), equal to rest charge of the electron, in accordance to our model
of elementary particles: e0  1.602  1013 C.
The radius of rotation of this pair is equal to Compton radius at GM conditions (eq.5.4):
L  L0  /m0c 3.83  1013 m. Assuming, that permittivity of Bivacuum between
charges in pair F FC is close to that of vacuum:   0  8.85  1012 F m1, we get
for Coulomb attraction force FCoul
  1.98  102 kg m/s2.
The gravitational constant in (12.28a) G 6.67259  1011 m3 kg1 s2 and the rest mass
of the electron squared: m02  9.1093897  1031 kg 2. It is easy to see, that gravitational
attraction is negligible small as respect to Coulomb one.
The calculated Coulomb force (12.28) is close to the opposite centrifugal force (12.27),
providing stabilization of pairs F FC in triplets of the electrons:
FCoul

Fcf
  1.98  10
2
1.47  102  1.343     12.29
A possible explanation of this small disbalance in Coulomb and centrifugal forces, can
be a bigger permittivity of Bivacuum in the internal space of this pairs, as respect to empty
Bivacuum/vacuum: /0  1.343. The reason of bigger internal permittivity   1/0c2
can be a bigger refraction index in space between two sub-elementary fermions in pairs
F FC .
Like in the case of protons (see section 5.1), stabilization of electronic triplets in its [W]
phase can be realized via electronic gluons, i.e. superposition of their Cumulative virtual
clouds [CVC CVCe between paired sub-elementary fermions in [W] phase.
The close values of centrifugal and Coulomb interaction for the electrons and positrons,
calculated on the base of parameters of paired sub-elementary fermions in their
Corpuscular phase (angular frequency of [C  W pulsation and tangential velocity of
their rotation), following from our model of elementary particles, is important fact,
confirming our Unified theory of Bivacuum, the new model of stable elementary particles
and time.
For much less stable triplet, like muon, the centrifugal force at Golden mean conditions
(12.27a) exceeds many times the Coulomb attraction between its sub-elementary fermion
and antifermion:
Fcf
  2m0 c
2
L0
 2 m0
2 c3  e20L02
 FCoul     12.29a
This inequality is a result of the same charges of muon and electron at the mass of
former exceeding the mass of latter about 200 times. It is a reason of muons much less
stability and life-time, than that of electrons.
12.6 Shift of the period of elementary oscillations in gravitational field
The decreasing of the wavelength of photons (EM waves) and corresponding
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decreasing of their period in a gravitational field, predicted by general relativity theory
(GRT), is dependent on mass (M) and distance (r) from center of mass to photons location
and detection as:
G
0 
TG
T0
 1  2GM
c2r
or : TG  T0 1  GMc2r at
2GM
c2r
 1
    12.30
    12.30a
A heuristic Newtonian derivation gives similar result as (12.30a):
TG
T0
 0G 
G
0 
hc
0
G
hc 
 E0EG 
mGc2  GMmGr
mGc2
 1  GM
c2r
    12.31
    12.31a
where: TG, G and G are the shifted by G - field period, frequency and wave length of
elementary wave; h is Planck’s constant, c is the speed of light, E0 is the unperturbed
energy, EG is the shifted energy; mG is the effective mass of photon in field.
In the absence of gravitational field, whenM  0 or r  , the period of oscillation is
maximum TG  T0.
As far the Newtonian gravitational force can be expressed via gravitational acceleration
(aG  G Mr2  as:
FG  G M mr2  aGm
where : aG  G Mr2  g
    12.32
    12.32a
Near surface of the Earth this acceleration is equal to free fall acceleration:
aG  g  9.8 m/s2.
Using (12.31a), formula (12.30a) can be presented as:
TG  T0 1  aGrc2  T0 1 
GM
c2r
    12.32
In accordance to this formula, the period of oscillation (TG of test system, like photon
or electron C  W pulsation period, should increase with increasing of separation
between the test system and center of gravitation body (r). The same result we get from our
(12.14) in nonrelativistic conditions: v/c2  1.
For the other hand, from (12.30a) it follows that increasing of (r at permanent M
should increase the period of pulsation (TG and decrease its frequency - red Doppler shift.
The experiment for confirmation of described above consequences of General relativity
theory (GR) was set up by Pound and Rebka (1959) in the Harvard tower, using Mössbauer
effect. The Harvard tower is just 22.6 m, so the fractional gravitational red shift between
the frequency νbottom of  quantum emitted at the bottom of tower and frequency ν top
absorbed at the top of tower predicted by GRT, similar to simple classical approach
(12.31), is given by the formula:
E
E 
bottom  top
top 
Ttop  Tbottom
Ttop 
Gl
c2
 2.45  1015     12.33
where: G is the gravitational constant; l  r2  r1  22.6 m is the tower height and c is
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the speed of light.
Pound and Rebka used the 14.4 keV gamma ray from the iron-57 isotope that has a high
enough resolution to detect such a small difference in energy and frequency:
∆E  hbottomtop. In other set of experiments the source of  quantum was placed at
the top of tower and detector at the bottom.
The predicted theoretically relative frequency shifts on the upward and downward paths
where opposite by sign, but the same by absolute values. Their sum: 4.9  1015 appears to
be very close to measured: 5.1  1015. Consequently, as it follows from our formula for
period of elementary pulsations (12.14), it is smaller in locations, where gravitational or
centrifugal accelerations are bigger.
The coincidence of quantitative experimental relative shifts values with theoretical
ones, following from GTR and simple classical Newton’s formalism (12.31a) is excellent.
However, it does not contain a strong evidence that GTR works better, than classical
Newtonian approach.
12.7 The explanation of Hefele-Keating experiments
The additional confirmation of validity of our formula for time (12.14) is its ability to
explain well known experiments of Hefele-Keating (1971) for verification of special and
general theories of relativity (SR and GR).
They flew four cesium atomic clocks around the Earth in jets, first eastbound, then
westbound. These experiments proved that atomic clocks period is dependent on the
direction, velocity and altitude of jet airplanes. The direction and velocity of the airplanes
where factors of the SR and the altitude was a factor of GR.
Compared to the time kept by control atomic clock fixed on the ground (USA), the
eastbound clocks on the jets where slower (period of oscillation bigger) and westbound
clocks - faster (period of oscillation shorter).
The velocity of eastbound clocks are the sum of tangential velocity of jet and tangential
velocity of atmosphere at the altitude of jet flight: vreseast  vjet´  vat. For the other hand, the
resulting velocity of westbound clock is a difference of these velocities: vwest  vjet´  vat.
The correct position of reference clock (non rotating) should be at the axes of the earth
rotation (i.e. poles) of the earth. The velocity of the earth orbiting around the Sun and Sun
system velocity in the universe was not taken into account.
Webster Kehr (2002) in his book "The detection of Ether" points out, that in original
version of special relativity (1905) each of jets flying with permanent velocity should be
considered as the rest reference frames.
However, even in such approximate approach, where the local reference frames instead
Universal reference frame (URF) was used, Hafele and Keating found out, that the time
effects, calculated using relativity theory, coincide well with experimental ones.
We will show below, that these experiments can be explained also on the base of our
theory of time and simple Newtonian formula for gravitation and free fall acceleration, as a
part of Unified theory.
The free fall acceleration following from Newton formula (12.32 and 12.32a) is:
aG  dv/dtG  G Mr2  g     12.34
Formula (12.14) can be presented in form, interrelating characteristic time of object
with gravitational free fall acceleration (aG  g, velocity of object and the increments of
these parameters at permanent velocity:
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Text
4
vc text v r
2
GM
1  v/c2
2  v/c2
or : 14 T
ext
vconst
vc 12GM 2v rr  r
2v
    12.35
    12.35a
where: T  2/ is the period of elementary oscillation in external reference frame
(atomic clock in private case).
Formula (12.35) interrelate our concept of time with gravitation, however, in different
way, than general theory of relativity.
At permanent tangential velocity of jets respectively to the Earth surface: v  const,
v  0 for nonrelativistic case: v  c we get from (12.35a) the confirmation of (12.33),
that the external period is increasing and frequency decreasing with distance from the earth
center:
T  vconstext
vc 4 v rrGM  4
v
g
r
r     12.36
where: r  r2  r1 in private case corresponds to l in eq.(12.33).
For the other case of permanent distance to the Earth center and surface: r  const;
r  0 and (12.35a) turns to:
T  rconst
vc 2 r2vGM  2
v
g     12.37
where: G 6.67259  1011 m3 kg1 s2; M 5.9742  1024 kg is the earth mass;
r  6.378164  106 m is the equatorial radius of the Earth; g  GM/r2  9.8 m/s2 free
fall acceleration.
From this formula we can see, that as far velocity of eastbound clocks are the sum of
tangential velocity of jet and tangential velocity of atmosphere at the altitude of jet flight:
vreseast  vjet´  vat, the period of atomic clock should increase - time is slowing down. For
the westbound clock the decreasing of actual velocity of clock: vwest  vjet´  vat should
decrease the period of atomic clock and they show ’faster’ time. These consequences are in
total accordance with experiment of Hafele-Keating (1971).
12.8 Interrelation between period of the Earth rotation, its radius,
free fall acceleration and tangential velocity
If we take the local reference frame, as a center of Earth, where the tangential velocity
is zero (vtn  0; vtn  0, then the time and frequency increments should be also zero , as
it follows from both formulas (12.36 and 12.37): T  v0; r0  0
The tangential velocity of the point on the Earth surface rotation is:
vEarthtn  2r/TEarth  6.28  6.378164  10
6 m
24  60  60 s 
4.0  107
0.864  105  4.63  10
2 m/s     12.38
where: TEarth  24 h  8.64  104s is the period of the Earth rotation.
We may assume, that the atmosphere of the Earth has the same tangential velocity, i.e.
rotate with Earth.
The velocity of jet as respect to this rotating atmosphere is about
vjet  700km/h  2  102 m/s.
Putting value (12.38) and others in (12.36) and assuming (r/r  1, we get for
corresponding increment of period, corresponding to change of the radius of rotation from
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zero to the earth radius:
TEarth
cal ~ Trconst  4 vg rr  12.56 4.63  10
2
9.8  5.93  10
3s     12.39
This calculated value is about 15 times less, than real period of the Earth rotation:
TEarth/TEarth
cal  15. This discrepancy may be a result of following factors:
1) The opposite direction of rotation of the inner volumes of the earth, for example its
nuclear, as respect to its surface core, keeping the resulting angular momentum equal to
zero:
Mextvext rext  Minvin r in  0     12.40
where Mext; vext; and rext are the averaged mass, velocity and effective radius of
corresponding regions of the earth, rotation in opposite direction.
This factor may strongly increase the effective tangential velocity of the earth surface
(v) as respect to axis of its rotation in (12.39).
2) nonlinear dependence of (g) on the distance from center of the Earth in the internal
region of planet, i.e. g  fr/r;
3) contribution to (v) in (12.39) the Earth velocity motion on the orbit around Sun
30  103 m/s) and Solar system in the Universe 370  103 m/s);
4) slowing down the frequency of the Earth rotation with time (billions of years) due to
different kind of energy dissipation, like interaction with moon, etc.
Formula 12.36 points to qualitatively similar time effects, as general relativity and
our formula (12.37) to the same effects, as special relativity when v  c.
Consequently, our Unified theory, including new approach to time problem and
accepting simple Newtonian formula for gravitational force, can explain all most important
experiments, which where used for confirmation of special and general relativity.
The time in our approach is a characteristic parameter of any closed system (classical
and quantum) dynamics, involving not only velocity but also acceleration. In contrast to
time definition, following from special relativity (12.15), the time in our Unified theory is
infinitive and independent on velocity in any inertial system of particles, when dv/dt  0.
However, at any nonzero acceleration (dv/dt)  const  0 the time is dependent on
velocity of these objects in more complex manner, than it follows from special relativity.
In fact, there are no physical systems in our expanding with acceleration Universe, formed
by rotating galactics and stabilized by gravitational field, which can be considered, as
perfectly inertial, i.e. where the acceleration is absent totally. This means, that
conventional relativistic formula for time (12.15) is not applicable for real physical systems
in general case.
13. The Virtual Replica (VR) of Real Objects and its Multiplication (VRM)
Theory of Virtual Replica (VR) of macroscopic objects in Bivacuum and VR
multiplication in space and time VRM(r,t) with holographic properties is proposed. The
resulting VR  VRsur  VRvol can be subdivided on two kinds, provided by ability of the
basic Bivacuum virtual waves VPWq1 and VirSWq1
1/2 to partial scattering on the surface
of the object and partial propagation throw the volume of object, like in the case of
interaction of the light beams with transparent medium.
We may consider separately:
a) the surface VRsur reflecting 3D shape of the object;
b) the volume VRvol reflecting the internal spatial and dynamic nonhomogeneous
structures in the volume of macroscopic object.
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The surface VRsur, like the regular hologram reflecting three-dimensional (3D) shape
of the object, represents a 3D interference pattern of scattered by the surface of the object
Bivacuum virtual waves VPWm and VirSWm1/2 (the surface object waves), modulated by
C  W pulsation of elementary particles and de Broglie waves of molecules, composing
the surface of the object with basic VPWq1 and VirSWq1
1/2, corresponding to reference
waves in holographic terms. It will be shown later, that spatial iteration/multiplication of
VRsur may provide the psi- effect like remote vision.
The volume VRvol is a result of 3D interference of propagated throw the volume of the
object and modulated by the internal de Broglie waves of particles (the volume object
waves) with the same Bivacuum virtual waves VPWq1 and VirSWq1
1/2.
The direction of these basic virtual waves propagation is isotropic and each of them
have a counterpart, moving in space in exactly opposite direction. Each of such pair of
waves of positive and negative energy, propagating leftward and rightward and interfering
with each other may form inside the object volume a standing waves, modulated by size of
the object in each selected direction in the case of partial internal reflection:
VPW  VPWq1left  VPW  VPWq1right x,y,z
VirSWq1
1/2 left  VirSWq11/2 right
x,y,z
This internal phenomena may contribute to the surface and volume virtual replicas of
the object.
For the end of energy, charge and spin conservation in Bivacuum we have to assume,
that symmetry and energy shifts of Bivacuum dipoles, involved in VRsur and VRvol
formation, should compensate each other. This condition is satisfied, if we assume, that the
nodes of corresponding virtual standing waves of VRsur and VRvol are formed by certain
number (N) of virtual Cooper pairs of Bivacuum fermions and antifermions of opposite
spins and symmetry shifts:
VRsur,vol 
N
n
 BVF BVF nsur,vol
The isotropic infinitive multiplication of primary VR0 in space and time in form of 3D
packets of virtual standing waves, representing huge number (N) of secondary VRS, is a
result of interference of all pervading external coherent basic reference waves - Bivacuum
Virtual Pressure Waves (VPWq1 ) and Virtual Spin Waves (VirSWq1
1/2) with similar kinds
of modulated by the object surface and volume standing virtual waves (the surface and
volume object waves).
The virtual replica spatial multiplication VRM(r,t), as a result of mixing of the surface
and volume object waves with reference waves can be named Holoiteration by analogy
with hologram (in Greece ’holo’ means the ’whole’ or ’total’).
The VRM(r,t) can be considered as a result of linear superposition of primary surface
VRsur and volume VRvol of different regions of the object with corresponding amplitude of
probability (cmsur and cmvol:
VRMr, t   cnVRn sur  cmVRm vol     13.1
In contrast to regular hologram, the VRMr, t contains the information not only about
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the external - surface properties of the object, but also about its internal structure and
dynamics.
The most stable VRMr, t with maximum (cnsur may correspond to the fractal
quantization of the object dimensions. It can a consequence of mentioned above partial
internal reflection of pairs of modulated virtual waves, forming internal standing waves in
the object. This quantized spatial expansion and fractal multiplication of the primary VR0
has similarity with increasing number of nested dolls.
The frequencies of basic reference virtual pressure waves (VPWq1  VPW0 and
virtual spin waves (VirSWq1
1/2  VirSW01/2 of Bivacuum are equal to Compton
frequencies of three electron generations i  e,,:
VPW0  VirSW0  0  CWv0  m0c2/ i     13.1a
The Bivacuum virtual pressure waves modulation (VPWm  can be realized by pairs of
positive and negative cumulative virtual clouds (CVC  CVC), emitted/absorbed in the
process of C  W pulsation of pairs:
F  FC CVC
CVC F  FW
of elementary triplets (electrons, protons, neutrons)  F  F  F i of the object.
These kinds of waves superposition are responsible for phase dependent gravitational
attraction or repulsion between two or more objects and do not depend on the charge of
triplets (see section 8.4).
The Bivacuum virtual spin waves modulation VirSW1/2 can be a consequence of the
recoil angular momentum oscillation, accompanied CVC emission  absorption in the
process of C  W pulsation of unpaired sub-elementary fermion or antifermion F i of
triplets and followed by spin change of Bivacuum fermions (see 1.10):
F FC  FW
CVC Recoil
CVC Antirecoil
 F FW  FC     13.1b
The recoil energy of in-phase C  W pulsation of a sub-elementary fermion F and
antifermion F of pair F  F and the angular momenta of CVC and CVC of F and
F in pairs compensate each other and the resulting recoil momentum and energy of
F  F is zero.
The shape of primary surface VR0sur of the object is the same as a shape of object itself.
Its stability, as a hierarchical system of virtual standing waves, formed by superposition of
the modulated object waves, scattered by the object surface: VPWm and VirSWm1/2 with
basic reference waves of similar nature, could be responsible for so-called ”phantom/ghost
effect” of the object after its destroyment or removing.
For individual elementary particles the notion of secondary virtual replica, as one of
multiplicated primary VR0 coincide with notion of one of possible ’anchor sites’, as a
conjugated dynamic complex of three Cooper pair of asymmetric fermions (section 7.5).
13.1 Bivacuum perturbations, induced by dynamics of triplets
and their paired sub-elementary fermions
In contrast to the situation with unpaired sub-elementary fermion F in triplets, the
recoil/antirecoil momenta and energy, accompanying the in-phase emission/absorption of
CVCS1/2 and CVCS1/2 by F and F of pair F  F, compensate each other in the
process of their C  W pulsation. Such pairs display the properties of neutral particles
with zero spin and zero mass:
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F  FC
ECVC ECVC VPF
F
ECVC ECVC VPF
F
 F  FW     13.2
The total energy increment of elementary particle, equal to that of each of
sub-elementary fermions of triplet, generated in nonequilibrium processes, accompanied by
condensed matter entropy change, like melting, boiling, etc., can be presented in a few
manners:
Etot  mVc2   m0c
2
1  v/c21/2 
 m0v
R3
v  p
R2
v  hBR2 v
or : Etot  mV  mVc2c/v2  2TkR2
v
v
or : Etot  2TkR2
v
v  Rm0c2rotin   mVv2 trext
    13.3
    13.4
    13.4a
where: R  1  v/c2 is the relativistic factor; v is the increment of the external
translational velocity of particle; the actual inertial mass of sub-elementary particle is:
mV  m0/R; p  mV v  h/B is the external translational momentum of unpaired
sub-elementary particle F i , equal to that of whole triplet  F  F  F i ;
B  h/p is the de Broglie wave of particle; 2Tk  mVv2 is a doubled kinetic energy;
 lnv v/v.
The increments of internal rotational and external translational contributions to total
energy of the de Broglie wave (see eq. 13.4a) are, correspondingly:
Rm0c2rotin   2Tkv/v
mVv2 trext  2Tk trext  2Tk 1R
2
R2
v
v
    13.5
    13.5a
The time derivative of total energy of elementary de Broglie wave is:
dEtot
dt 
2Tk
R2v
dv
dt 
2Tk
R2
d lnv
dt     13.5b
Between the increments of total energy of triplets, equal to that of unpaired
sub-elementary fermion Etot  EF and the energy increments of pair F  F in the
process of its C  W transition, the direct correlation is existing.
The superposition of cumulative virtual clouds CVCm  CVCm , emitted by pair
F  F and modulated by the surface and volume particles de Broglie waves
(B  h/mV v with basic virtual pressure waves (VPWq1  of Bivacuum, turns the latter to
the surface and volume object waves VPWm sur,vol, correspondingly.
The energy increment, standing for this modulation:
EF
FF  hBR2 v 
2Tk
R2
 lnv CVCm  VPWm 
 EF
FF CVCm  VPWm 
    13.6
    13.6a
The basic virtual pressure waves (reference waves VPWqjk1 ), propagating in space
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with light velocity, represent oscillations of corresponding virtual pressure (VirPm ,
accompanied by transition of Bivacuum dipoles torus (V and antitorus (V between
closest excitation states: q  j  k  1.
The increment of total energy of elementary triplet, equal to increment of its unpaired
sub-elementary fermion can be presented via increments of paired sub-elementary fermions
(13.5 and 13.5a) as:
Etot  EF  12 EF
FF  EF
FF  12 EF
FF  EF
FF  Tk  V     13.7
where the contributions of the kinetic and potential energy increments to the total
energy increment are interrelated with increments of positive and negative virtual pressures
(VirP:
Tk  12 EF
FF  EF
FF ~ 12 VirP
  VirP ~ mVv2F
V  12 EF
FF  EF
FF ~ 12 VirP
  VirP ~  mV  mV cF2
    13.8
    13.8a
The total information of any object is imprinted in its virtual replica multiplication
VRM(r,t), as a result of superposition of its surface and volume virtual replicas (13.1).
Comparing eqs. 8.10ab and 13.8; 13.8a we may see, that the modulated electric, magnetic
and gravitational fields also participate in spatially multiplicated total virtual replica of
macroscopic object.
13.2 Modulation of Virtual Pressure Waves (VPWq and
Virtual Spin Waves (VirSWq1/2 of Bivacuum
by molecular translations and librations
The external translational/librational kinetic energy of particle (Tk tr,lb is directly
related to its de Broglie wave length (B, the group (v, phase velocity (vph and
frequency (B  B/2:
B  hmVv 
h
2mVTk
 vphB  2
vphB tr,lb     13.9
where the de Broglie wave frequency is related to its length and kinetic energy of
particle as:
B  B2 
h
2mVB2
 mV
v2
2h tr,lb
    13.10
The total energy/frequency of de Broglie wave and resulting frequency of pulsation
(CW tr,lb (see eq. 7.4) is a product of modulation/superposition of the internal frequency,
related to the rest mass of particle, by the external most probable frequency of de Broglie
wave of the whole particle (B tr,lb, determined by its most probable external momentum:
p  mVv tr,lb, related to translations or librations:
Etot  mVc2  CW tr,lb  R0rotin  Bext tr,lb  Rm002L02rot
in  h2
mVB2 tr,lb
ext
    13.10a
where relativistic factor: R  1  v/c2 is tending to zero at v  c.
In composition of condensed matter the value of B tr,lb is bigger for librations than for
translation of molecules. The corresponding most probable modulation frequencies of
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translational and librational de Broglie waves is possible to calculate using our Hierarchic
theory of condensed matter and based on this theory computer program (Kaivarainen, 2001;
2003; 2004; 2005).
The frequencies of Bivacuum virtual pressure waves (VPWm  and virtual spin waves
(VirSWm1/2 are modulated by the resulting frequencies of de Broglie waves of the object
molecules, related to librations (lb and translations (tr, correspondingly.
The combinational resonance between the basic Bivacuum virtual waves (q  1 and
resulting frequency of C  W pulsation of electrons, protons and neutrons, composing
atoms and molecules of the object, is possible at conditions:
VPWq1i  z R0i gBtr  rBlb  z R0i gBtr
VirSWq11/2
i  z R0i gBtr  rBlb  z R0i rBlb
R  1  v/c2 ; z,g,r  1,2,3. . . integer numbers)
    13.11
    13.11a
Each of 24 collective excitations of condensed matter, introduced in our Hierarchic
theory (Kaivarainen, 1995; 2001, 2004), has the own characteristic frequency and can
contribute to Virtual Replica of the object.
In contrast to regular hologram, the VRM(r,t) contains information not only about
surface and shape properties of the object, but also about its internal properties.
Three kind of modulations: frequency, amplitude and phase of Bivacuum virtual waves
(VPWm  and (VirSWm1/2 by C  W pulsation of elementary particles of molecules and
their de Broglie waves may be described by known relations (Prochorov, 1999):
1. The frequencies of virtual pressure waves (
VPW
M  and spin waves (
VirSW
M ,
modulated by translational and librational de Broglie waves of the object’s molecules, can
be presented as:

VPWm
M  R0i  Btr cosBtr t

VirSWm
1/2
M  R0i  Blb cosBlb t
    13.12
    13.12a
The Compton pulsation frequency of elementary particles (section 1.4; 1.5) is equal to
basic frequency of Bivacuum virtual waves at q  j  k  1:
0i  m0i c2/  VPWq1 ,ViSWq1i     13.12b
Such kind of modulation is accompanied by two satellites with frequencies: (0i  Btr,lb
and (0i  Btr,lb  tr,lbi . The latter is named frequency deviation. In our case:
0e ~1021s1  Btr,lb ~ 1012s1 and tr,lb  Btr,lb.
The temperature of condensed matter and phase transitions may influence the
modulation frequencies of de Broglie waves of its molecules.
2. The amplitudes of virtual pressure waves (VPWm  and virtual spin waves VirSWm1/2
(informational waves) modulated by the object are dependent on translational and
librational de Broglie waves frequencies as:
AVPWm  A0 sinR0i t  Btr sin t cosBtr t
IVirSWm1/2 I0 sinR0i t  Blb sin t cosBlb t
    13.13
    13.13a
where: the informational/spin field amplitude is determined by the amplitude of
Bivacuum fermions [BVF  BVF equilibrium constant oscillation:
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IS  IVirSW1/2 ~KBVFBVFt
The index of frequency modulation is defined as:   tr,lb/Btr,lb. The carrying
zero-point pulsation frequency of particles is equal to the basic frequency of Bivacuum
virtual waves: VPW0,ViSW0i  0i . Such kind of modulation is accompanied by two satellites
with frequencies: (0i  Btr,lb and (0i  Btr,lb  tr,lb. In our case:
0e~1021s1  Btr,lb~ 1012s1 and   1.
The fraction of molecules in state of mesoscopic molecular Bose condensation (mBC),
representing, coherent clusters (Kaivarainen, 2001a,b; 2004) is a factor, influencing the
amplitude (A0) and such kind of modulation of Virtual replica of the object.
3. The phase modulated VPWm and VirSWm1/2 by de Broglie waves of molecules,
related to their translations and librations, can be described like:
AVPWm
M  A0 sin R0t   tr sinBtrt
IVirSWm1/2
M  I0 sin R0t   lb sinBlbt
    13.14
    13.14a
The value of phase increment  tr,lb of modulated virtual waves of Bivacuum (VPWm
and VirSWm1/2, contains the information about geometrical properties of the object. The
phase modulation takes place, if the phase increment  tr,lb is independent on the
modulation frequency Btr,lb.
13.3 The superposition of internal and surface Virtual Replicas of the object,
as the ”Ether Body"
The superposition of primary surface and volume virtual replicas with spatial
parameters, close to that of material object we define, as the "Ether Body". It is a private
case of Virtual Replica Multiplication. Consequently (13.1) can be presented as a
superposition of primary surface and volume virtual replicas of the object:
VRMr0, t0  VR  VRn1sur  VRm1vol     13.15
The primary total virtual replica VR corresponds to zero stage of its multiplication
VRMr0, t0, when the spatial VR iteration time is zero (t0  0. The overall shape of
primary surface VRn1sur should be close to the shape of the object itself. For the other hand,
VRm1vol should reflect the properties of the object’s internal components. For example, the
former may reflect a shape of human’s body and the latter, it organs shape.
Spatial stability of condensed system means, that its internal virtual replica: VRm1vol VRmicin , as a result of 3D standing waves superposition of microscopic VRmicin in
superfluid Bivacuum, should have location of nodes, coinciding with the most probable
positions of the atoms and molecules in this system.
The superposition of coherent de Broglie waves of atoms and molecules in clusters,
forming 3D standing waves B, determined by their librations and translations, represents
the mesoscopic Bose condensate: [mBC (Kaivarainen, 2001 b,c). In accordance to our
theory, this means also the coherent [C  W pulsations of elementary particles of
molecules and atoms in state of mBC. The violation of this coherency is accompanied by
the defects origination or cavitational fluctuations in solids and liquids.
The surface macroscopic virtual replica of the object: VRn1sur  VRmicsur is a part of
the Ether body. It is also a result of modulation of basic reference Bivacuum virtual
waves (VPWq1 and VirSWq1
1/2 by de Broglie waves of elementary particles of the atoms
and molecules on the surface of the object. Its dimension and shape are close to that of the
object.
The superposition of the internal and surface virtual replicas corresponds to notion of
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the ”ether body” in Eastern philosophy. The (13.15) can be presented as a result of
superposition of microscopic virtual replicas of elementary particles outside (sur) and
inside (vol) the macroscopic object:
Ether Body  VR  VRn1sur  VRm1vol 
Nsur VRmicsur 
Nvol
 VRmicvol     13.15a
Stability of hierarchic system of virtual standing waves, forming Ether Body of
macroscopic object, like a hierarchical system of curls in superfluid 4He, could be
responsible for so-called ”phantom effect” of this object.
13.4 The infinitive spatial Virtual Replica Multiplication VPM(r,t).
The ”Astral” and ”Mental” bodies, as a distant and nonlocal components of VRM(r,t)
The mechanism of primary of surface Virtual Replica Multiplication VRMsurr, t) have
general features with spatial iteration of regular hologram on screens of increasing
separation from the object. However we consider the surface VRMsurr, t) and the volume
VRMvolr, t) without photomaterials or screens, fixing hologram.
The resulting Virtual Replica Multiplication VRMr, t, is a process filling all the
volume around the object occupation by superposition/interference of its surface and
volume virtual replicas, multiplied in space:
VRMr, t  VRMsurr, t  VRMvolr, t
It is a spatially isotropic process in quasi-symmetric Bivacuum, like excitation of spherical
waves, propagating with permanent velocity in all directions from the primary VR up to
quantized conditions of standing waves formation. Each selected region of this
Holoiteration interference pattern of VRMr, t contains information about the external -
shape/surface and the internal - volume properties of macroscopic object changing with
time.
The resulting VRM(r,t) is dependent on the distance from the object (r) and time (t) if
the object is in nonsteady state. It can be subdivided on two components VRMdisr, t -
distant (translational) and VRMtnl  nonlocal (rotational or librational) ones:
VRMr, t  VRMdisr, t  VRMtnl
The distant component of Virtual replica multiplication:
VRMdisr  VRMdisct
is a result of replication of each of point of primary VR outside the volume of the object:
r  ct, where c is light velocity.
The front and volume of 3D VRMdisr, t in form of huge number of secondary VR(r,t)
isotropicaly expand in space with light velocity. The Eastern notion of the ”astral body”
may correspond to one of expanding with light velocity population of secondary VRct :
Astral Body
t
 VRtrct  VRMdis     13.16
This means that the astral body can be registered simultaneously in a lot of places
around the ether body and object itself.
Each individual secondary VR(ct) in population
t
 VRct in the absence of
dissipation in superfluid Bivacuum is the exact copy of the primary VR. The secondary
replica can be detected by psychic or by special detector of Bivacuum anomalies (for
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example permittivity or permeability).
The dielectric permittivity (0 and permeability (0 in the volume of the Astral bodies
may differ from their averaged values in Bivacuum because of small charge symmetry shift
e  |e  e |  0 in Bivacuum fermions (BVF) and their Cooper pairs, forming
secondary virtual replicas VR(ct). Consequently, the probability of atoms and molecules
excitation and ionization (dependent on Coulomb interaction between electrons and
nuclears), as a result of their thermal collisions with excessive kinetic energy, may be
higher in volumes of the Astral bodies, than outside of them. This may explain a shining of
some VR(ct), representing phantoms (ghosts) or their photos and spectrograms.
The possibility of phenomena like remote vision and remote healing follows from
mechanism of Bivacuum mediated interaction (BMI), like superposition of secondary
virtual replicas of Sender and Receiver VRMrS  VRMrR in the process of their
multiplication.
The sensitivity of Kirlian effect or Gas Discharge Visualization (GDV) to internal
process of macroscopic object, like human body, also can be explained by specific
properties of the Ether and Astral bodies, changing the probability of the air molecules
excitation/ionization in the process of gas discharge visualization (GDV).
The nonlocal component of VRM(t)nl is a result of 3D replication/iteration of
rotational/librational component of primary virtual replica (VRlb outside the volume of the
object, contributing to modulation of nonlocal (informational) Virtual Spin Waves
(VirSWq1 , propagating in symmetric Bivacuum instantly, i.e. without light velocity
limitation. This is possible, because they are not carriers of momentum and energy, but the
information only.
The nonlocal macroscopic virtual replica multiplication (VRMnl) or VR(t) iteration, is
a result of interference of modulated by librational de Broglie waves of the object a
Bivacuum virtual spin waves: VirSWm1/2  object spin waves with corresponding reference
spin waves of Bivacuum (VirSWq1
1/2.
The Eastern notion of mental body may correspond to VRMnlt, as a multiplication
(holoiteration or holomovement after Bohm) of primary librational/informational Virtual
Replicas VRlbt:
MentalBody 
t
 VRlbt  VRMnlt     13.17
Hierarchical superposition of huge number of Astral and Mental Bodies of all human
population on the Earth can be responsible for Global Informational Field origination, like
Noosphere, proposed by Russian scientist Vernadsky in the beginning of 20th century. The
Astral and Mental bodies are interrelated with Ether body. This provide a possibility of the
exchange interaction and feedback reaction between all three virtual bodies of macroscopic
object: Ether, Astral and Mental.
One important conjecture, following from our approach to distant VRMdis can be
discussed. We proceed from the consequence of our theory, that the volume of space,
occupied by distant VRMdis is expanding isotropicaly with light velocity (c) in 3D space
during the life-time of VR and atoms, composing the object.
The life span of the individual stable atoms, including hydrogen, carbons, oxygen,
composing biological objects is comparable with life-time of the Universe, i.e. over ten
billions of years. This means, that not only nonlocal VRMnl,, but as well the distant
VRMdis of these atoms may involve all the Universe. It is a conditions of Virtual Guides of
spin, momentum and energy (VirGSME 3D net formation in the Universe, connecting
similar and coherent (tuned) elementary particles and atoms. We suppose, however, that
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only in composition of biosystems these atoms (i.e. atoms of water molecules inside the
microtubules of the nerve cells) may become enough coherent and orchestrated to provide
the effective Bivacuum mediated interaction (BMI) between Sender and Receiver. For
example, between psychic and very remote objects (inorganic or biological) the BMI can be
realized via 3D net of virtual guides of spin, momentum and energy (VirGSME and
superposition VRMrS  VRMrR. The structure of VirGSME and mechanism of their
action will be described in the next section.
A complex Hierarchical systemVRMr, t of Solar system, galactics, including
Noosphere, may be considered as Hierarchical quantum supercomputer or
Superconsciousness, able to simulate all probable situations of virtual future and past. It is
possible in conditions of time uncertainty: t  0/0 when the translational velocity v  0
and accelerations dv/dt  0 in the volume ofVRMr, t are zero (see section 12.3).
Our theory admit a possibility of feedback reaction between the iterated VR and
primary one and between primary VR and the object itself physical properties.
Consequently, the phenomena of most probable event anticipation by sensitive physical
detectors and human beings (psychics) is possible. This may explain the reproducible
results of unconsciousness response (by changes of human skin conductance) of future
events (presponse), obtained by Dick Bierman and Dean Radin (2002). However, in these
experiments the possibility of influence of intention of participant on random events
generator (REG), choosing next photo (calm or emotional) also should be taken into
account. Corresponding weak influence of humans intention on REG was demonstrated in
long term studies of Danne and Jahn (2003).
In contrast to virtual time, the reversibility of real time looks impossible, as far it needs
the reversibility of all dynamic process in Universe due to interrelations between closed
systems of different levels of hierarchy. It is evident that such ’play back’ of the Universe
history needs the immense amount of energy.
All three described Virtual Replicas: Ether, Astral and Mental bodies are interrelated
with each other and physical body. The experimental evidences are existing, that between
properties of the Ether bodies and corresponding physical bodies of living organisms or
inorganic matter, the correlation takes a place. It is confirmed by the Kirlian effect,
reflecting the ionization/excitation threshold of the air molecules in the volume of Ether
and Astral bodies.
The perturbation of the Ether body of one object (Receptor) by the Astral or Mental
body of the other object (Sender) can be imprinted in properties of physical body
(condensed matter) of Receptor for a long time in form of stable structural perturbations.
The stability of such kind of informational ’taping’ is determined by specific properties of
material, as a matrix for imprinting. For example, ice, water and aqueous systems, like
biological ones, are very good for stable imprinting of virtual information and energy via
introduced VRM(r,t) and Virtual Guides (see next chapter). The ’sensitive’ stones or other
rigid materials have a much longer life span of ’memory’ than liquids.
The Ghost phenomena can be explained by reproducing of such imprinted in walls,
cells and floor information, mediated by distant virtual replica multiplication (VRMdis). The
reproduction of VR from imprinted in condensed matter VRMdis is a process, similar to
treatment of regular hologram by the reference waves. In the case of ’Ghost’ the reference
waves can be presented by the basic VPWq1 and VirSWq1
1/2, modulated by selected
superposition of Virtual replicas of other cosmic objects, for example, Earth, Moon and
Sun.
The nonlocal Mental body formation in living organisms and humans, in accordance to
our approach (Kaivarainen, 2001; 2006), is related to equilibrium shift of [assembly 
disassembly] of coherent water clusters in microtubules (MT) of the neurons (librational
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effectons), accompanied elementary acts of consciousness in nonequilibrium processes of
meditation, intention and braining. Corresponding coherent alternations of kinetic energy
and momentum of water molecules in MT can be transmitted from Sender to remote
Receiver via nonlocal virtual spin-momentum-energy guides VirGSME S  R,
described in next chapter.
In complex process of Psi phenomena, the first stage is a
1) ’target searching’ by nonlocal [mental body] of psychic, then formation of
VirGSME S  R i, then
2) activation of psychic’s [astral body] by its [ether body]. The latter can be interrelated
with specific processes of physical body of psychic, like dynamics of water in microtubules
of neurons ensembles, realizing elementary acts of perception and consciousness, in
accordance to our model (Kaivarainen, 2000; 2005).
The possible mechanism of entanglement between microscopic and macroscopic
objects will be described in Chapters 14 and 15.
13.5 Contributions of different kind of internal dynamics of matter
to Virtual Replica of the object
For each of 24 selected collective excitation of condensed matter, considered in our
Hierarchic theory of matter (Kaivarainen, 2000a), the averaged thermal vibrations
contribution to VR of the object can be evaluated, using special computer program, named
Comprehensive Analyzer of Matter Properties - CAMP.
The most effective source of coherent Virtual pressure waves (VPW amplitude
oscillations are the [disassembly  assembly] of coherent clusters, existing in liquids
(librational primary effectons) and solids (librational and translational primary effectons).
Such clusters are the result of the ambient temperature mesoscopic Bose condensation
(mBC) and may contain from tens (in liquids) to thousands (in solids) of coherent
molecules. Primary convertons - transition states between primary librational and
translational effectons in liquids represents assembly - disassembly of clusters. These
processes are accompanied by oscillation of molecular de Broglie waves length and
frequency, modulating the carrying frequency of Bivacuum virtual pressure waves
(VPWq1 . In accordance to described in section (15.1) mechanism, such kind of
modulation follows by formation of hologram-like Virtual Replica of the object. Other
kinds of collective excitations in condensed matter are not so coherent (Kaivarainen, 2001;
2003) and corresponding VR components are not stable. This means that variation of mBC
fraction in the object influence on the life-time of its virtual replica.
The internal kinetic energy of collective excitations: primary effectons (Tkin
eff , transitons
(Tkint  and convertons (Tkincon vary, as a result of temperature change or more strongly as a
result of nonequilibrium cooperative process, like melting. The values of these
contributions and their changes may be calculated using Hierarchic theory of condensed
matter, based on CAMP computer program (Kaivarainen, 2000a). The translational
dynamics dynamics turns the basic virtual Pressure Waves VPWq1  to modulated ones
and librational dynamics modulate the basic virtual spin waves VirSWq11/2), as was
demonstrated in previous section:
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2Tkintot   2 Tkineff  Tkint tr,lb  Tkincon 
  V0 2Z
tr,lb
 nef Ea1,2,322Mefvpha 2 Pefa  Pefb 
eff
 nt Et1,2,3
2
2Mtvsres2
Pd
t
  V0 nconZ
Eac
2
6Mcvsres2
Pac 
Ebc
2
6Mcvsres2
Pbc 
EcMd
2
6Mcvsres2
con
~ VPWm  VPWm tr  VirSWm1/2  VirSWm1/2lb~ VirPVirPtr,lb
    13.18
    13.18a
    13.18b
    13.18c
where: V0 molar volume of water; Z partition function; nef concentration of primary
effectons; Ea energy of the (a) state of the effectons; Pefa and Pefb probabilities of (a) and (b)
states of the effectons; Mef, Mt andMc are the masses of primary effectons, transitons and
convertons; vpha is phase velocity of the effecton in a- state; nt and Et are concentration and
energy of transitons; ncon is concentration of convertons; Eac and Ebc and EcMd are the
energies of (a), (b) [lb/tr] convertons and macroconvertons, correspondingly.
For more detailed description of these parameters see paper: Hierarchic Theory of
Condensed Matter and its Computerized Application to Water and Ice, available on-line:
http://arXiv.org/abs/physics/0102086.
14 Possible Mechanism of entanglement between remote
elementary particles via Virtual Guides of spin, momentum and energy (VirGS,M,Ei 
The instant entanglement between two or more remote similar elementary particles
(electrons, protons, neutrons, photons), named [Sender (S)] and [Receiver (R)], revealed in
a lot of experiments, started by Aspect and Grangier (1983). In accordance to our theory,
the entanglement involves a few stages:
1. Tuning of the frequency and phase of C  W pulsation of remote elementary
particles, like photons electrons, protons, neutrons - free or in composition of atoms and
molecules, under the action of basic Bivacuum virtual pressure waves: VPWq1 and
VPWq1 and virtual spin waves: VirSWq1
1/2 and VPWq1 ;
2. A superposition of two virtual spin waves, excited by similar elementary particles
(electrons or protons) of Sender VirSWS1/2S and Receiver VirSWmS1/2R of the same
pulsation frequency and opposite spins, i.e. opposite phase of C  W pulsation, as the 1st
stage of Virtual Guide of spin, momentum and energy VirGSME S  R i (Fig.12)
formation.
3. This stage stimulate the 2nd stage of VirGSME S  R formation - the assembly
of Cooper pairs of Bivacuum fermions (BVF  BVF or single Bivacuum bosons
(BVB in quasi 1-dimensional virtual Bose condensate (BC):
 F  FC  FW S
VirSWS1/2 S
VirGSME SR
BVB
BVF BVF
 VirSWm
S1/2
R  FC  F  FW 
The radius of virtual microtubules of VirGSMEi is determined by Compton radius of
three generation of torus and antitorus (i  e,,, forming them:
LVe  /m0ec  LV  /m0c  LV  /m0c     14.1a
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The radius of VirGSMEe S  R, connecting two remote electrons, is the biggest one
(Le. The radius of VirGSME , connecting two protons or neutrons (L is about 3.5103
times smaller. The entanglement between similar and tuned by virtual waves atoms in
pairs, like hydrogen, oxygen, carbon or nitrogen can be realized via complex system of
virtual guides of atomic VirGSMEat S  R, representing multishell constructions.
The formation of two different spatial configurations of Virtual Guides, representing
quasi one-dimensional virtual Bose condensate (vBC), is possible. The nonlocal single or
doubled Virtual Guides of spin, momentum and energy can represent a single virtual
microtubules, constructed from ’head-to-tail’ polymerized Bivacuum bosons (BVB) or
Cooper pairs of Bivacuum fermions (BVF  BVF):
VirGSMEBVB
S R  PBVBr, t  BVB
VirGSMEBVF
BVF S R  PBVFBVFr, t  BVFBVF S0s
where: Pr, t is a number of Bivacuum dipoles in Virtual guides, dependent on the
distance (r) between S and R and correlation time of Bivacuum fluctuations (t) or
characteristic decoherence time of Bivacuum in this region of space.
A single VirGSME
BVB iS  R is not rotating as a whole around its main axis and the
resulting angular momentum (spin) is zero. In the double nonlocal virtual guides
VirGSMEBVF
BVFS  R, assembled by ’head-to-tail’ principle from Cooper pairs of
Bivacuum fermions each of two adjacent microtubules from BVF or BVF may rotate as
respect to each other and around their own axes in opposite directions.
The longitudinal momentums of (BVB i  V  V and BVFBVF S0s along
the main axes of virtual microtubules is zero, providing conditions for 1D virtual BC
(B  h/p  ;
Two remote coherent triplets - elementary particles, like: electron - electron, proton -
proton or neutron-neutron with similar frequency of C  We,p pulsation and opposite
spins (phase) can be connected by corresponding Virtual guides: VirGSME
e,p,nS  R of
spin (S), momentum (M) and energy (E) from Sender to Receiver. The spin - information
(qubits), momentum and kinetic energy instant transmission via such VirGSMEi S  R
from [S] and [R] is possible. The same mechanism is valid for two synchronized photons
(bosons) of opposite spins. Such information transmission can be instant, accompanied by
’flip-flop’ spin exchange between BVF and BVF in Cooper pairs [BVF  BVF or
between torus and antitorus: V  and V  of Bivacuum bosons
(BVB i  V  V.
The double VirGSME
BVFBVFiS  R, as well as closed or open double virtual
microtubules VirMT (not connecting the remote tuned particles), can be transformed to
single VirGSME
BVB iS  R by conversion of opposite Bivacuum fermions:
BVF  V  V and BVF  V  V to the pair of Bivacuum bosons of two
possible polarization BVB and BVB:
VirGBVB S R  nBVBV  V i
VirGBVB S R nBVBV  Vi
    14.2
    14.2a
14.1. The mechanism of momentum and energy transmission between
similar elementary particles of Sender and Receiver via VirGSMES  R i
The increments or decrements of momentum p  mVv tr,lb and kinetic (Tk tr,lb
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energy transmission from [S] to [R] of coherent elementary particles is determined by the
translational and librational velocity variation (v of nucleons of Sender. This means, that
energy/momentum transition from [S] to [R] is possible, if they are in nonequilibrium state.
The variation of kinetic energy of atomic nuclei under external force application,
induces nonequilibrium in a system S  R and decoherence of C  W pulsation of
protons and neutrons of [S] and [R]. The nonlocal energy transmission from [S] to [R] is
possible, if the decoherence is not big enough for disassembly of the virtual microtubules
and their bundles. The electronic VirGSMEe , as more coherent (not so dependent on thermal
vibrations), can be responsible for stabilization of the complex atomic Virtual Guides
bundles:
Nt,r 
n
 VirGSME S  R
x,y,z
i
where: Nt,r is a number of virtual guides in the bundle, equal to number of coherent
atoms/molecules in state of mesoscopic Bose condensation (mBC) in volume of remote
Sender and Receiver; n - is a number of coherent elementary particles (e, p, n) in each of
atom in such synchronized cluster (mBC).
The values of the energy and velocity increments or decrements of free elementary
particles are interrelated by (13.3).
The instantaneous energy flux via (VirGSME)i, is mediated by pulsation of energy and
radii of torus (V and antitorus (V of Bivacuum bosons: BVB V V.
Corresponding energy increments of the actual torus and complementary antitorus of
BVB, forming (VirGSME)i, are directly related to increments of Sender particle external
velocity v:
EV  mVc2   p

R2
vF
FF  mVc2 LVLV N,S actual
EV  mVc2   p

R2
vF
FF  mVc2 LVLV N,S complementary
    14.3
    14.4
where: p mVv; p mVv are the actual and complementary momenta; LV  /mVc
and LV  /mVc are the radii of torus and antitorus of BVB  V  V, forming
VirGSME S  R i.
The nonlocal energy exchange between [S] and [R] is accompanied by the instant
pulsation of radii of tori (V and antitori (V of BVF and BVB, accompanied by
corresponding pulsation |LV /LV | of the whole virtual microtubule VirGSME (Fig.12).
The nonequilibrium state of elementary particles of [S] and [R], connected by
VirGS,M,E, means difference in their kinetic and total energies and frequency of de Broglie
waves and that of C  W pulsation. The consequence of this difference are beats
between states of [S] and [R], equal to frequency of VirGSME radius pulsation. Using eqs.
7.4 and 7.4a, we get:
VirGS,R  CWS  CWR  c
2
h mV
 S  mV R 
 1h m0c
2RS  RR  h2
mVB2 S
 h2mVB2 R
    14.4a
The beats between the total frequencies of [S] and [R] states (electrons, protons or
neutrons), connected by VirGS,M,E and different excitation states j  k of
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BVF  BVFjk are accompanied by emission  absorption of positive and negative
virtual pressure waves: VPW and VPW, generating positive and negative virtual
pressure: VirP and VirP.
The difference between total energies of elementary particles of Sender and Receiver
can be expressed via these virtual pressures, using eq.7.4c and 14.4a, as:
EtotS  EtotS  hVirGS,R  mVc2S,R  V  Tk 
 12 mV
  mVS,Rc2  12 mV
  mVS,Rc2 ~
~ VirP  VirPS,R  VirP  VirPS,R
    14.4b
    14.4c
If the temperature or kinetic energy of [S] is higher, than that of [R]: TS TR, then
VirGS,R  0 and the direction of momentum and energy flux, mediated by positive and
negative virtual pressure of subquantum particles and antiparticles: VirP and VirP, is
from [S] to [R]. The opposite nonequilibrium state of system, i.e. TS  TR provides the
opposite direction of energy/momentum flux - from [R] to [S].
The proposed mechanism of Pauli repulsion between fermions of the same spin state
(section 9) also may realize the repulsion between Sender and Receiver.
The length of VirGSMES  R, connecting tuned elementary particles, also can vary
in the process of [S] and [R] interaction because of immediate self-assembly of Bivacuum
dipoles into virtual guides.
14.2 The mechanism of spin/information exchange between tuned particles
of Sender and Receiver via VirGSME
Most effectively the proposed mechanism of spin (information), momentum and energy
exchange can work between Sender and Receiver, containing coherent molecular clusters
with dimensions of 3D standing de Broglie waves of molecules in state of mesoscopic Bose
condensate (mBC) (Kaivarainen, 2001, 2005).
The nonlocal spin/qubit exchange between [S] and [R] via single or double
VirGSMEi S  R i does not need the radius pulsation, but only the instantaneous
polarization change of Bivacuum bosons BVB  BVB i of single virtual guides or
instant spin state exchange of two Bivacuum fermions, forming virtual Cooper pairs via
intermediate stage BVB  BVBi in the double virtual guide:
BVF  BVFi  BVB  BVBi  BVF  BVFi
The instantaneous spin state/information exchange frequency is determined by
frequency of spin change of fermion of Sender, accompanied by counterphase spin state
change of fermion of Receiver.
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Fig. 12. The mechanism of nonlocal Bivacuum mediated interaction (entanglement) between
two distant unpaired sub-elementary fermions of ’tuned’ elementary triplets (particles) of the
opposite spins  F F  F Senderi and  F F  F Receiveri , with close
frequency of [C  W pulsation and close de Broglie wave length (B  h/mVv of
particles. The tunnelling of momentum and energy increments: |mV c2 |
~|VirP |  |VirP | from Sender to Receiver and vice-verse via Virtual
spin-momentum-energy Guide [VirGSMEi  is accompanied by instantaneous pulsation of
diameter (2LV  of this virtual guide, formed by Bivacuum bosons BVB or double
microtubule, formed by Cooper pairs of Bivacuum fermions: [BVF  BVF. The
nonlocal spin state exchange between [S] and [R] can be induced by the change of
polarization of Cooper pairs: [BVF  BVF  BVF  BVF and Bivacuum bosons:
BVB  BVB, . composing the double or single VirGSMES  R i, correspondingly.
The described above mechanisms of nonlocal/instant transmission of spin/information,
momentum and energy between coherent clusters of elementary particles and atoms of
Sender and Receiver, connected by Virtual Guides, may describe a lot of unconventional
experimental results, like Kozyrev, Tiller ones (section 18) and lot of Psi phenomena.
In virtual microtubules VirGSMEi S  R i the time and its ’pace’ are uncertain:
t  0/0, if the external translational or tangential velocities (v) and accelerations (dv/dt) of
Bivacuum dipoles, composing them, are zero (see eqs. 12.13 and 12.14).
14.3 The role of tuning force (FVPW of virtual
pressure waves VPWq of Bivacuum in entanglement
The tuning between two similar elementary particles: ’sender (S)’ and ’receiver (R)’
via VirGSMES  R i may be qualitatively described, using well known model of
damped harmonic oscillators, interacting with all-pervading virtual pressure waves
(VPWq1  of Bivacuum with fundamental frequency 0  m0c2/. The criteria of tuning -
synchronization of [S] and [R] is the equality of the amplitude probability of resonant
energy exchange of Sender and Receiver with virtual pressure waves
(VPWq1 : ACWS  ACWR , resulting from minimization of frequency difference
(S 0  0 and R 0  0:
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ACWS  1mV S
FVPW
S2 02  Im S
ACWR x,y,z  1mV R
FVPW
R2 02  Im R
    14.5
    14.5a
where the frequencies of C  W pulsation of particles of Sender (S) and Receiver
(R are:
R  C W  R0in  BextR
S  C W  R0in  BextS
    14.6
    14.6a
 is a damping coefficient due to decoherence effects, generated by local fluctuations of
Bivacuum deteriorating the phase/spin transmission via VirGSME; mV S,R are the actual
mass of (S) and (R); FVPW  is a tuning force of virtual pressure waves VPW of
Bivacuum with tuning energy EVPW  qm0c2 and wave length LVPW  /m0c
FVPWq 
EVPWq
LVPWq
 q m0
2c3     14.7
The most probable Tuning force has a minimum, corresponding to q  j  k  1.
The influence of virtual pressure force (FVPWq stimulates the synchronization of [S]
and [R] pulsations, i.e. R  S  0. This fundamental frequency 0  m0c2/ is the
same in any space volume, including those of Sender and Receiver.
The VirGSME represent quasi 1D macroscopic virtual Bose condensate with a
configuration of single microtubules, formed by Bivacuum bosons (BVB or with
configuration of double microtubules, composed from Cooper pairs as described in
previous section.
The effectiveness of entanglement between number of similar elementary particles of
Sender and Receiver - free or in composition of atoms and molecules via highly anisotropic
nonlocal virtual guide bundles
Nt,r 
n
 VirGSME S  R
x,y,z
i
    14.7a
is dependent on synchronization of C  W pulsation frequency of these particles.
In this expression n is a number of pairs of similar tuned elementary particles
(protons, neutrons and electrons) in atoms/molecules of S and R; Nt,r is a number of
coherent atoms/molecules in the coherent molecular clusters - mesoscopic BC
(Kaivarainen, 2001; 2004).
The ’tuning’ of particles phase and frequency pulsation occur under the forced
resonance exchange interaction between virtual pressure waves VPWq; VPWq and pulsing
particles.
The mechanism proposed may explain the experimentally confirmed nonlocal
interaction between coherent elementary particles (Aspect and Gragier, 1983), atoms and
their remote coherent clusters.
Our theory predicts that the same mechanism, involving nonlocal bundles
Nt,r VirGSME S  Rx,y,zi , may provide the entanglement between macroscopic
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systems, including biological ones.
14.4 The vortical filaments in superfluids, as the analogs of virtual guides of Bivacuum
When the rotation velocity of a cylindrical vessel containing He II becomes high
enough, then the emergency of so-called vortex filaments becomes thermodynamically
favorable. The filament is formed by the superfluid component of He II in such a way that
their momentum of movement decreases the total energy of He II in a rotating vessel. The
shape of filaments in this case is like a straight rod and their thickness is of the order of
atom’s dimensions, increasing with lowering the temperature at T  T.
Vortex filaments are continuous. They may be closed or limited within the boundaries
of vessel.
The hydrodynamics of normal and superfluid components of He II in container of
radius (r), rotating with angular frequency  are characterized by two velocities,
correspondingly
vn   r
vsf  m   N m r
    14.8
    14.8a
where  ~ ksf  1/Lsf is a phase of Bose condensate wave function:   s1/2  e i (s
is a density of superfluid component); N is a number of rectilinear vortex lines.
The motion of superfluid component is potential, as far its velocity (vsf is determined
by eq. 14.8a and:
rot vsf  0     14.8b
The values of velocity of circulation of filaments are determined (Landau, 1941) as
follows:
 vsfdl  2r vsf  2  m      14.9
where:   n 2 is a phase change as a result of circulation, n  1,2,3 is the
integer number.
and
vsf  /r     14.9a
Increasing the radius of circulation (r) leads to decreased circulation velocity vsf.
Comparing (14.9a) and (14.9) gives:
  n m     14.10
It has been shown that only vortical structures with n  1 are thermodynamically stable.
Taking this into account, we have from (14.9a) and (14.10):
r  n mvsf     14.11
An increase in the angle frequency of rotation of the cylinder containing HeII results in
the increased density distribution of vortex filaments on the cross-section of the cylinder.
As a result of interaction between the filament and the normal component of HeII, the
filaments move in the rotating cylinder with normal liquid.
The flow of He II through the capillaries also can be accompanied by appearance of
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vortex filaments.
In ring-shaped vessels the circulation of closed vortex filaments is stable. Stability is
related to the quantum pattern of circulation change (eqs. 14.9 and 14.10).
Let us consider now the phenomena of superfluidity in He II in the framework of our
hierarchic concept (Kaivarainen, 2001).
14.4 Theory of superfluidity, based on hierarchic model of condensed matter
It will be shown below how our hierarchic model (Table 1 in
http://arXiv.org/abs/physics/0102086) can be used to explain He II properties, its excitation
spectrum (Fig. 13), increased heat capacity at -point and the vortex filaments formation.
We assume here, that the formulae obtained earlier (Kaivarainen, 2001) for internal
energy, viscosity, thermal conductivity and vapor pressure remain valid for both
components of He II.
The theory proposed by Landau (Lifshits, Pitaevsky, 1978) qualitatively explains only
the lower branch (a) in experimental spectrum (Fig. 13), as a result of phonons and rotons
excitation.
But the upper branch (b) points that the real process is more complicated and needs
introduction of other quasiparticles and excited states for its explanation.
Our hierarchic model of superfluidity (Kaivarainen, 2006) interrelates the lower branch
with the ground acoustic (a) state of primary effectons in liquid 4He and the upper branch
with their excited optical (b) state. In accordance with our model, the dissipation and
viscosity friction (see section 11.6 in ) arise in the normal component of He II due to
thermal phonons radiated and absorbed in the course of the b  ā and ā  b transitions of
secondary effectons, correspondingly.
Fig. 13. Excitation spectrum of liquid 4He from neutron scattering measurements (March
and Parrinello, 1982). Spectrum is characterized by two branches, corresponding to
(a-acoustic) and (b-optical) states of the primary librational effectons according to the
hierarchic model (Kaivarainen, 2001).
Landau described the minimum in the region of -point using the expression:
E  0  P  P0
2
2m ,     14.12
where 0 and P0 are the energy and momentum of liquid 4He at -point (Fig. 1) and
m  0.16m is the effective mass of the 4He atom
mHe  4  1.44  1024g  5.76  1024g. The effective mass m was determined
experimentally.
Feynman (1953) explained the same part of the excitation spectra by the non-monotonic
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behavior of the structure factor Sk and the formula:
E    2k22mS 
2
2mL2S
    14.13
where:
k  1/L  2/     14.14
is the wave number of neutron interacting with liquid 4He.
Our hierarchic theory of condensed matter allows to unify Landau’s and Feynman’s
approaches. The total energy of de Broglie wave either free or as part of condensed matter
can be expressed through its amplitude squared A2, length squared (L2 and effective
mass m in the following manner (Kaivarainen, 2001):
E tot  Tk  V  
2
2mA2
 2
2mL2
    14.15
In accordance with our Hierarchic theory (Kaivarainen, 2001), the structural factor S(k)
is equal to the kinetic Tk to total Etot energy ratio of wave B:
S  Tk/E tot  A2/L2  m/m     14.16
where:
Tk  P2/2m  2mL2     14.17
Combining (14.15), (14.16) and (14.17), we get the following set of equation for the energy
of 4He at transition -point:
0  E0  22mA02 
2
2mL02
0  22mL02S 
Tk0
S
    14.18
These approximate formulae for the total energy of liquid 4He made it possible to estimate
the most probable wave B length, forming the primary librational (or rotational effectons)
at -point:
0  hmvgr0  2L0  2A0 m/m
 1/2,     14.19
where the critical amplitude of wave B:
A0   1
2mE0
1/2
    14.20
can be calculated from the experimental E0 values (Fig.13). Putting in (14.20) and (14.19)
the available data:
0  E0  kB  8.7K  1.2  1015 erg;
the mass of atom: m4He  5.76  1024g and m/m  0.16, we obtain:
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0  14  108cm  14Å     14.21
the corresponding most probable group velocity of 4He atoms is: vgr0  8.16  103cm/s.
It is known from the experiment that the volume occupied by one atom of liquid 4He is
equal: V 4He  46Å3/atom. The edge length of the corresponding cubic volume is:
l  V 4He
1/3  3.58Å     14.22
From (14.21) and (14.22) we can calculate the number of 4He atoms in the volume of
primary librational (rotational) effecton at -point:
nV0  VefV 4He 
9/40
l3
 43 atoms     14.23
One edge of such an effecton of cube shape contains: q  431/3  3.5 atoms of liquid
4He.
We must take into account, that these parameters can be lower than the real ones, as far
in above simple calculations we did not consider the contributions of secondary effectons,
transitons and deformons to total internal energy (Kaivarainen, 2001).
On the other hand, in accordance with Hierarchic model, the conditions of the
maximum stability of primary effectons correspond to the integer number of particles in the
edge of these effectons (Kaivarainen, 2001).
Consequently, we have to assume that the true number of 4He atoms forming a primary
effecton at -point is equal to nV0  64. It means that the edge of cube as the effecton shape
approximation contains q0  4 atoms of 4He:
q0  nV0 1/3  641/3  4     14.24
The primary librational effectons of such a type may correspond to rotons introduced by
Landau to explain the high heat capacity of HeII.
The thermal momentums of 4He atoms in these coherent clusters can totally
compensate each other and the resulting momentum of primary effectons is equal to zero.
Further decline in temperature gives rise to dimensions of primary effectons, representing
mesoscopic Bose condensate (mBC). The most stable of them contain in their ribs the
integer number of helium atoms:
q  q0  n     14.25
where: q0  4 and n  1,2,3
0, nV0 and ne0 can be calculated more accurately, using our computer program, based
on Hierarchic theory, if the required experimental data on IR spectroscopy and sound
velocimetry are available.
Let us consider now the consequence of the phenomena observed in 4He in the course
of temperature decline to explain Fig. 13 in the framework of hierarchic model:
1. In accordance to our model, the lowering of the temperature till the 4.2 K and
gas-liquid first order phase transition occurs under condition, when the most probable wave
B length of atoms related to their librations/rotations starts to exceed the average distance
between 4He atoms in a liquid phase and mesoscopic Bose condensation (mBC) in form of
coherent atomic clusters becomes possible:
133
  h/mvgr  3.58Å     14.26
The corresponding value of the most probable group velocity is
vgr  3.2  104cm/s.
The translational thermal momentums of particles are usually bigger and waves B length
smaller than those related to librations. In accordance with our model of first order phase
transitions (Kaivarainen, 2001, section 6.2), this fact determines the difference in the
temperatures of [gas  liquid] and [liquid  solid] transitions.
The freezing of liquid 4He occurs at a sufficiently high pressure of  25 atm. only and
means the emergency of primary translational effectons in accordance to our theory of 1st
order phase transitions (Kaivarainen, 2001). The pressure increasing, as well as temperature
decreasing, decline the translational thermal momentum of particles and stimulates Bose
condensation, responsible for coherent clusters formation of corresponding type.
In normal component of liquid 4HeII, like in a usual liquid at T  0 K, the existence of
primary and secondary effectons, convertons, transitons and deformons is possible. The
contributions of each of these quasiparticles determine the total internal energy, kinetic and
potential energies, viscosity, thermal conductivity, vapor pressure and many other
parameters (Kaivarainen, 2001).
We assume that the lower branch in the excitation spectrum of Fig. 13 reflects the
acoustic (a) state and the upper branch the optic (b) state of primary (lb and tr) effectons.
2. Decreasing the temperature to -point: T  2.17K is accompanied by condition
(14.24), which stimulates Bose-condensation of atoms, increasing the dimensions of
primary effectons. This leads to emergency of primary polyeffectons as superfluid
subsystem due to distant Van der Waals interactions and Josephson junctions between
neighboring primary effectons. This second order phase transition is accompanied by
(a)-states probability increasing Pa  1 and that of (b)-states decreasing Pb  0. The
probability of primary and secondary deformons Pd  Pa  Pb; P d  P a  P b decreases
correspondingly. In the excitation spectrum (Fig.1) these processes are displayed as a
tending of (b)-branch closer to (a)-branch, as a consequence of degeneration of b-branch at
very law temperature.
Like in the theory of 2nd order phase transitions proposed by Landau (Landau and
Lifshits, 1976), we can introduce here the order parameter as:
  1    1  Pa  PbPa  Pb     14.27
where:   PaPbPaPb is an equilibrium parameter.
One can see that at Pa  Pb, the equilibrium parameter   0 and   1 the system is
far from 2nd order phase transition). On the other hand, at conditions of phase transition:
T  T when Pb  0,   1 and parameter of order tends to zero   0.
Similar to Landau’s theory, the equality of specific parameter of order to zero, is a
criteria of 2nd order phase transition. As usual, this transition is followed by a decrease in
structural symmetry with a decline in temperature.
The important point of our scenario of superfluidity is a statement that the leftward shift
of a  b equilibrium of the primary effectons (tr and lb) becomes stable starting from
T due to their polymerization ”side by side”. This process of macroscopic
Bose-condensation in real quantum liquids, including conversion of secondary effectons to
primary ones, differs from condensation of an ideal Bose-gas. Such kind of
Bose-condensation means the enhancement of the concentration of primary effectons in (a)
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state with lower energy, accompanied by degeneration of the all other kind of collective
excitations. The polymerization of primary effectons in He II gives rise to macroscopically
long filament-like polyeffectons.
Such process can be considered as self-organization on macroscopic scale. These
filament-like polyeffectons, standing for superfluid component in quantum, can form closed
circles or three-dimensional (3D) isotropic networks in a vessel with He II. The remnant
fraction of liquid represent normal fraction of He II.
14.5 The vortical filaments in superfluids as the analogs of virtual guides of Bivacuum
Polyeffectons are characterized by the dynamic equilibrium:
assembly  disassembly . Temperature decreasing and pressure increasing shift this
equilibrium to the left, increasing the surface of the primary effectons side-by-side
interaction and number of Josephson junctions. The probability of tunneling between
coherent clusters increases also correspondingly.
The relative movement (sliding) of flexible ”snake-like” polyeffectons occurs without
phonons excitation in the volumes of IR deformons, equal to that of macrodeformons. Just
macrodeformons excitation is responsible for dissipation and viscosity in normal liquids
(Kaivarainen, 2001; 2006). The absence of macrodeformons excitation, making it possible
the polyeffectons emergency (macroscopic Bose condensation), explains the absence of
dissipation and superfluidity phenomenon according to our model.
Breaking of symmetry in a three-dimensional polyeffecton network and its violation
can be induced by external fields, like the gravitational gradient, mechanical perturbation
and surface effects. It is possible because coherent polyeffecton system is highly
cooperative and unstable.
In rotating cylindrical vessel, the colinear filament-like polyeffectons originate from 3D
isotropic net of polyeffectons and they tend to be oriented along the cylinder axis with their
own rotation round their own axis in the direction opposite to that of cylinder rotation, as a
consequence of angular momentum conservation. In accordance with our model, this
phenomenon represents the vortex filaments in He II, discussed above. The radius of the
filaments (42) is determined by the group velocity of the coherent 4He atoms, which form
part of the primary effectonsvgr  vsf. The numerical value of vgr must be equal to or less
than 6  103cm/s, this corresponding to conditions (14.23 and 14.24). At T  0, vgr
decreases, providing the filament radius (14.11) increasing. Finally most probable velocity
declines to the values corresponding to vgrmin  v0 determined by zero-point oscillations of
4He atoms. Under these conditions the aggregation or polymerization of translational
primary effectons in (a)-state can occur, following by liquid-solid phase transition in 4He.
The self-organization of highly cooperative coherent polyeffectons in -point and
strong (a  b equilibrium leftward shift should be accompanied by a heat capacity jump.
The mechanism, leading to stabilization of (a)- state of primary effectons as the first
stage of their polymerization, is a formation of coherent superclusters from primary
effectons. Stabilization of (a) states in superclusters or bundles of vortical superfluid
filaments could be resulted from macroscopic self-organization of matter, turning
mesoscopic Bose condensation to macroscopic one. Corresponding process stabilize the
acoustic (a) state of primary effectons and destabilize the optic (b) state.
The successive mechanisms of super-clusterization of primary effectons and
polymerization of these superclusters could be responsible for second order phase
transitions, leading to emergency of superfluidity and superconductivity.
The second sound in such a model can be attributed to phase velocity in a system of
polyeffectons or superclusters. The propagation of the second sound through chain
polyeffectons or superclusters should be accompanied by their elastic deformation and
[assembly  disassembly] equilibrium oscillations.
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The third sound can be also related to the elastic deformation of polyeffectons and
equilibrium constant oscillations of superclusters, however only in the surface layers with
properties different from those in bulk volume. In accordance with hierarchic theory of
surface tension for regular liquids (Kaivarainen, 2001), such a difference between surface
and volume parameters is responsible for surface tension  in quantum liquid, like HeII,
and its increasing at -point. Such enhancement of  explains disappearance of cavitational
bubbles at T  T.
The fourth sound is a consequence of primary effectons volume increasing and the
change in their phase velocity as a result of He II interaction with narrow capillary’s walls
and their thermal movement stabilization.
The normal component of He II is related to the fraction of He II atoms, not involved in
polyeffectons formation. This fraction composes individual primary and secondary
effectons, maintaining the ability for a  b and ā  b  transitions. In accordance with
our hierarchic model, these transitions in composition of macroeffectons and
macrodeformons are accompanied by the emission and absorption of heat phonons.
The manifestation of viscous properties in normal liquid and normal component of He
II is related to fluctuations of macrodeformons VDM, accompanied by dissipation
(Kaivarainen, 2001).
On the other hand, macro- and superdeformons are absent in the superfluid component,
as far in primary polyeffectons at T  T: the probability of B-state of macroeffectons:
PB  Pb  P b  0; the probability of A-state of the macroeffectons: PA  Pa  P a  1 and,
consequently, the probability of macrodeformons tends to zero: PDM  PB  PA  0.
Decreasing the probability of superdeformons PDS  PDM tr  PDM lb  0 means the
decreased concentration of cavitational bubbles and vapor pressure.
3. We can explain the decrease in E(k) in Fig. 13 around T  T by reducing the
contributions of (b) state of the primary effectons, due to their Bose-condensation,
decreasing the fraction of secondary effectons and concomitant elimination of the
contribution of secondary acoustic deformons (i.e. phonons) to the total energy of liquid
4He. One can see from our theory of viscosity (Kaivarainen, 1995; 2001), that in the
absence of secondary effectons and macroeffectons excitations, providing dissipation in
liquids, the viscosity of liquid tends to zero:   0. In accordance with hierarchic theory of
thermal conductivity (Kaivarainen, 1995; 2001, the elimination of secondary acoustic
deformons at T  T must lead also to enhanced thermal conductivity. This effect was
registered experimentally in superfluids, indeed.
4. The increase in Ek in Fig. 1 at T  T can be induced by the enhanced contribution
of primary polyeffectons to the total energy of He II and the factor: Utot/Tk  S1 in new
state equation, derived in Hierarchic theory. The activity of the normal component of He II,
as a solvent for polyeffectons, reduces and tends to zero at T  0. Under such condition
T  0 super-polymerization and total Bose-condensation occur in the volume of 4He.
The maximum in Fig. 13 at 0  T  T is a result of competition of two opposite
factors: rise in the total energy of He II due to progress of primary effectons
polymerization and its reduction due to the decline of the most probable group velocity
vgr, accompanied by secondary effectons and deformons degeneration. The latter process
predominates at T  0. The development of a polyeffectons superfluid subsystem is
accompanied by corresponding diminution of the normal component in He II S  1 and
  0. The normal component has a bigger internal energy than superfluid one.
The own dimensions of primary translational and librational effectons in composition of
polyeffectons increases at T  0.
Inaccessibility of b-state of primary effectons at T  T
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Let us analyze our formula (Kaivarainen, 2001) for phase velocity of primary effectons
in the acoustic (a)-state at condition T  T, when filament - like polyeffectons from
molecules of liquid originate:
vpha 
vS 1fdfa
1  PbPa
resb
resb
    14.28
where: vS is the sound velocity; Pb and Pa are the thermal accessibilities of the (b) and (a)
states of primary effectons; fd and fa are the probabilities of primary deformons and
primary effectons in (a) state excitations.
One can see from (14.28), that if:
Pb  0, then Pd  PbPa  0 and fd  0 at T  T
then phase velocity of the effecton in (a) state tends to sound velocity:
vpha  vS     14.29
For these   point conditions, the total energy of 4He atoms, forming polyeffectons
due to Bose-condensation of secondary effectons can be presented as:
E tot  Ea  mvgrvpha  mvgrvS     14.30
where the empirical sound velocity in He II is vS  2.4  104cm/s.
The kinetic energy of wave B at the same conditions is Tk  mvgr2 /2. Dividing E tot by
Tk we have, using (14.16):
vS
vgr 
E tot
2Tk
 12S 
1
2m/m     14.31
and
vgr0  vs  2S0  2.4  104  0.32  7.6  103cm/s.     14.32
m  0.16m is the semiempirical effective mass at T  T.
The most probable wave B length corresponding to (14.32) at -point:
0  h/mvgr0  15.1Å     64
The number of 4He atoms in the volume of such effecton, calculated in accordance with
(14.23) is equal: q0  nv01/3  3.8.
This result is even closer to one predicted by the hierarchic model (eq. 14.24) than
(14.22). It confirms that at T  T the probability of b-state Pb  0 and conditions (14.29)
and (14.30), following from our model, take a place indeed. In such a way our hierarchic
model of superfluidity explains the available experimental data on liquid 4He in a non
contradiction manner, as a limit case of our hierarchic viscosity theory for normal liquids.
Superfluidity in 3He
The scenario of superfluity, described above for Bose-liquid of 4He S  0 in principle
is valid for Fermi-liquid of 3He S  1/2 as well. A basic difference is determined by an
additional preliminary stage related to the formation of Cooper pairs of 3He atoms with
total spins, equal to S  1, i.e. with boson’s properties. The bosons only can form primary
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effectons, as a coherent clusters containing particles with equal kinetic energies.
We assume in our model that Cooper’s pairs [3He  3HeS1 can be formed
between neighboring 3He atoms of opposite spins by head-to principle, when their spins
are the additive values. It means that the minimum number of 3He atoms forming part of
the primary effecton’s edge at -point must be 8, i.e. two times more than that in 4He
(condition 14.24). Correspondingly, the number of 3He atoms in the volume of an effecton
is nV0 3He  83  312. These conditions explains the fact that superfluidity in 3He arises at
temperature T  2.6  103K, i.e. much lower than that in 4He. For the other hand, the
length of coherence in superfluid 3He is much bigger that in 4He.
The formation of flexible filament-like polyeffectons, representing macroscopic
Bose-condensate in liquid 3He responsible for superfluidity, is a process, similar to that in
4He described above. Good review of vortex formation in superfluid 3He and analogies in
in quantum field theory is presented by Eltsov, Krusius and Volovik (2004).
In contrast to 4He II there are two major phases of superfluid 3He, the A and B phases.
The important for us neutron - induced vortical filaments formation have been performed in
the quasi-isotropic 3He-B (Ruutu et al. 1966). In the present context the vortices in 3He-B
are similar to those in superfluid 4He-II.
14.6 Stimulation of vortex bundles formation in 3He-B by spinning elementary particles
A cylindrical sample container with superfluid 3He  B was rotated at constant angular
velocity and temperature T, under NMR absorption monitoring. When the sample is
irradiated with neutrons, vortex lines are observed to form. The neutron source was located
at a proper distance (few tens of cm) from the cryostat so that vortex lines are observed to
form in well resolved individual events. The experimental signal for the appearance of a
new vortex line is an abrupt jump in NMR absorption.
Liquid 3He-B can be locally heated with the absorption reaction of a thermal neutron:
n 23He  p 13H E0 E0  764 keV)
The reaction products, a proton and a triton (13H produce two collinear ionization
tracks (Meyer and Sloan 1997). The ionized particles, electrons and 3He ions, diffuse in the
liquid and recombine. About 80 % or more of E0 is spent to heat a small volume with a
radius about 50 m, turning its superfluid state into the normal one.
Subsequently, the heated volume of normal liquid cools back through Tc in
microseconds. The measurements demonstrate that vortex lines are stimulated by neutron
absorption event indeed. In the rotating experiments in Helsinki these rectilinear vortex
lines are counted with NMR methods (Ruutu et al. 1996a).
In other series of 3He experiments, performed in Grenoble (Bauerle et al. 1996, 1998a),
the vortices formed in a neutron absorption event are detected calorimetrically. In zero
temperature limit the mutual friction becomes vanishingly small and the life time of the
vorticity very long.
Yarmchuk and Packard (1982) obtained images of a vortex in superfluid by imaging of
electrons, initially trapped by the vortex cores.
We consider stimulation of vortex bundles formation in superfluids by elementary
particles, as a confirmation of our model of fermions as a triplets of sub-elementary
fermions, rotation around joint axis (Fig.2). Corresponding superfluid vortical filaments are
a structures, analogues to introduced Virtual Guides of spin, momentum and energy,
formed by Bivacuum dipoles, connecting coherent elementary particles (see Fig.12 and
corresponding comments).
The ability of quantum objects rotation to induce the vortical structures in quantum
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liquid was obtained in work of Madison et al. (2000). They stir with a focused laser beam a
Bose-Einstein condensate of 87Rb atoms confined in a magnetic trap. The formation from
single to eleven vortices, increasing with frequency of beam rotation was observed. The
measurements of the decay of a vortex array once the stirring laser beam is removed was
performed.
This author propose, that the orbits of planets around rotating stars and star systems
around rotating center of galactic (supermassive black hole) may correspond to vortical
filaments of superfluid fraction of Bivacuum, induced by central object rotation. In
accordance to presented theory, these filaments are formed by closed bundles of virtual
microtubules Nt,r VirMTx,y,zi . These orbits quantization may follow the rules of
angular momentum quantization, induced by rotating objects in superfluids. The evidence
supporting such idea is existing (Dinicastro, 2005).
15 New kind of Bivacuum mediated nonlocal interaction between macroscopic objects
15.1 The stages of Bivacuum mediated interaction (BMI) activation between Sender and
Receiver
Theories of the surface and volume Virtual Replica (VRsur,vol) of material objects in
Bivacuum (ether body) and primary VR multiplication VRM(r,t), described in chapter 13
(astral and mental bodies), in combination with theory of Virtual Guides (VirGSME (see
chapter 14), are the background for explanation of different kind of paranormal
phenomena. The primary VRsur,vol represents a result of interference of basic Bivacuum
virtual waves with similar VPWm and VirSWm1/2, modulated by C  W pulsation of
elementary particles and translational and librational de Broglie waves of molecules of
macroscopic object, localized on its surface and in volume.
The infinitive multiplication of primary VRsur and VRvol in space and time: VRM(r,t)
in form of 3D packets of virtual standing waves, representing iterated primary VRsur,vol is a
result of interference of all pervading external coherent basic reference waves - Bivacuum
Virtual Pressure Waves (VPWq1 ) and Virtual Spin Waves (VirSWq1
1/2) with similar kinds
of modulated by surface and volume of the object standing waves (VPWm and VirSWm1/2).
The latter can be considered as the object waves, making it possible to name the VRM, as
Holoiteration by analogy with regular hologram (see chapter 13).
Depending on the type modulation (section 13.2) the primary VR and VRM(r,t) are
subdivided on the:
a) frequency modulated;
b) amplitude modulated;
c) phase modulated;
d) polarization modulated.
Only their superposition contains all the information about positions and dynamics of
atoms/molecules, composing object’s volume and surface.
The nonlocal single or doubled Virtual Guides of spin, momentum and energy represent
virtual microtubules with properties of one-dimensional virtual Bose condensate,
constructed from ’head-to-tail’ polymerized Bivacuum bosons of opposite polarization
(BVB  V  V; BVB  V  V; ) or Cooper pairs of Bivacuum fermions
(BVF  BVF) (chapter 14):
VirGSMEBVB
  Pr, t  BVB; VirGSMEBVB Pr, t  BVB
VirGSMEBVF
BVF  Pr, t  BVFBVF S0s
    15.1
    15.1a
where: Pr, t is a number of Bivacuum dipoles in Virtual guides, dependent on the
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distance (r) between S and R and correlation time of Bivacuum fluctuations (t).
The bundles of VirGSMES  R, connecting coherent atoms of Sender (S) and
Receiver (S) are responsible for nonlocal Bivacuum mediated interaction between them.
The introduced in our theory Bivacuum Mediated Interaction (BMI is a new fundamental
interaction due to superposition of Virtual replicas of Sender and Receiver and connection
of their coherent atoms via VirGSMES  R bundles (eq.14.7a):
Nt,r 
n
 VirGSME S  R
x,y,z
i
    15.2
where: n is a number of pairs of similar tuned elementary particles (protons, neutrons
and electrons) in atoms and molecules of S and R; Nt,r is a number of coherent
atoms/molecules in the coherent molecular clusters - mesoscopic BC (Kaivarainen, 2001;
2004).
Just BMI(r,t) is responsible for remote ultraweak nonlocal interaction and different
psi-phenomena. For activation of psi-channels the system: [S  R] should be in
nonequilibrium state.
After our Unified Model, the informational (spin), momentum and energy exchange
interaction between Sender [S] and Receiver [R], representing Virtual beam formation,
involves following three stages:
1. Superposition of nonlocal (informational/spin) components of [S] and [R] Virtual
Replicas Multiplication:
VRMSnl  VRMRnl
formed by modulated by the objects de Broglie waves virtual spin waves of Sender and
Receiver: VirSWS
S1/2 and VirSWRS1/2;
2. Formation of bundles of nonlocal Virtual guides VirGSMEi S  R of spin,
momentum and energy, connecting coherent nucleons and electrons of [S] and [R]:
Nt,r 
n
 VirSWSS1/2 BVB; BVB
BVFBVF
 VirSWRS1/2
x,y,z
i
    15.2a
VirGSME S  R is quasi-1D virtual microtubule (quasi one-dimensional virtual
Bose condensate), formed primarily by standing VirSWS
S1/2 BVB
BVFBVF
 VirSWRS1/2 of
opposite spins, following by self-assembly of Cooper pairs of [BVF  BVFi or
Bivacuum bosons BVB i and BVB i;
3. Superposition of distant components of Virtual Replicas Multiplication of [S] and
[R], formed by standing virtual pressure waves
VPWm  VPWm Si  VPWm  VPWm Ri , modulated by [S] and [R]:
VRMSdis  VRMRdis  VPWm  VPWm Si  VPWm  VPWm Ri      15.3
The described above three stages of [S] and [R] Bivacuum mediated interaction (BMI)
involves formation of Virtual tunnel. For activation of this channel, the whole system:
S  R should be in nonequilibrium state.
We put forward a conjecture, that even teleportation or spatial exchange of
macroscopic number of coherent atoms between very remote regions of the Universe
(teleportation) is possible via coherent Virtual tunnels. If this consequence of theory
140
will be confirmed, we get a method for the instant remote transportation of
macroscopic objects.
For special case if Sender S or Receiver R is psychic, the double highly ordered
conducting membranes of the coherent nerve cells (like in axons) may provide the
cumulative Casimir effect, contributing Virtual Replica of [S] and [R].
The quantum neurodynamics processes in Sender (Healer) may be accompanied by
radiation of electromagnetic waves or magnetic impulses, propagating in Bivacuum via
virtual guides: VirGSMES  R. Such kind of radiation from different regions of
Sender/Healer has been revealed experimentally.
The important role in Bivacuum mediated Mind-Matter and Mind-Mind interaction,
plays the coherent fraction of water inmicrotubules of neurons in state of mesoscopic
molecular Bose condensate (mBC) (Kaivarainen: http://arxiv.org/abs/physics/0102086).
This fraction of mBC is a variable parameter, dependent on structural state of microtubules
and number of simultaneous elementary acts of consciousness (Kaivarainen:
http://arxiv.org/abs/physics/0003045). It can be modulated not only by excitation of nerve
cells, but also by specific interaction with virtual replica of one or more chromosomes
(VRDNA of the same or other cells.
The change of frequency of selected kind of thermal fluctuations, like cavitational ones,
in the volume of receiver [R], including cytoplasm water of nerve cells, is accompanied by
reversible disassembly of microtubules and actin’ filaments, i.e. gel  sol transitions.
These reactions, responsible for elementary act of consciousness, are dependent on the
changes of corresponding activation barriers.
The mechanisms of macroscopic quantum entanglement, proposed in our work, is
responsible for change of intermolecular Van der Waals interaction in the volume of [R]
and probability of selected thermal fluctuations (i.e. cavitational fluctuations), induced by
[S]. In this case, realization of certain series of elementary acts of consciousness of [S] will
induce similar series in nerve system of [R]. This means informational exchange between
VRR and VRS of two psychics via Virtual Guides: VirGSMEi S  R, and their bundles,
forming Virtual tunnels:
Nt,r 
n
 VirGSME S  R
x,y,z
i
The specific character of telepathic signal transmission from [S] to [R] may be
provided by modulation of VRMMTS of microtubules by VRMDNAS of DNA of Sender’s
chromosomes in neuron ensembles, responsible for subconsciousness, imagination and
consciousness. The resonance - the most effective remote informational/energy exchange
between two psychics is dependent on corresponding ’tuning’ of their nerve systems. As a
background of this tuning can be the described Bivacuum mediated interaction (BMI)
between the crucial neurons components of [S] to [R]:
 2 centrioles  chromosomes S BMI  2 centrioles  chromosomes R     15.4
In accordance to our theory of elementary act of consciousness and three stages of BMI
mediated Psi channel formation, described above, the modulation of dynamics of
[assembly  disassembly] of microtubules by influence on probability of cavitational
fluctuations in the nerve cells and corresponding gel  sol transitions by directed mental
activity of [Sender] can provide telepathic contact and remote viewing between [Sender]
and [Receiver].
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The mechanism of remote healing could be the same, but the local targets in the body
of patient [R] are not necessarily the MTs and chromosomes of the nerve cells, but
centrioles  chromosomes of the ill organs (heart, liver, etc.).
The telekinesis, as example of mind-matter interaction, should be accompanied by
significant nonequilibrium process in the nerve system of Sender, related to increasing of
kinetic energy of coherent molecules in neurons of Sender, like cumulative momentum of
water clusters, coherently melting in microtubules of centrioles and inducing their
disassembly. Corresponding momentum and kinetic energy are transmitted to ’receiver -
target’ via multiple correlated bundles of VirGSME in superimposed VRMS,R (Psi-
channels).
The specific magnetic potential exchange between [S] and [R] via Virtual tunnel can be
generated by the nerve impulse regular propagation along the axons and depolarization of
nerve cells membranes (i.e. electric current) in the ’tuned’ ensemble of neuron cells of
psychic - [Sender], accompanied by magnetic flux. These processes are accompanied by
BVF  BVB  BVF equilibrium shift to the right or left, representing magnetic field
excitation.
The evidence are existing, that Virtual tunnel between [S] and [R] works better, if the
frequencies of geomagnetic Schumann waves - around 8 Hz (close to brain waves
frequency) are the same in location of [S] and [R]. However, the main coherence factor in
accordance to our theory, are all-pervading Bivacuum virtual pressure waves (VPWq1 ,
with basic Compton frequency [0  m0c2/i, equal to carrying frequency of [Corpuscle
 Wave] pulsations of the electrons, protons, neurons, composing real matter and providing
entanglement. The macroscopic Bivacuum flicker fluctuation, activated by nonregular
changes/jumps in properties of complex Hierarchical Virtual replica of Solar system and
even galactic, related to sideral time, also may influence on quality of Psi-chanells between
Sender and Receiver.
Formation of the different kinds of virtual standing waves, representing nonlocal and
distant fractions of Virtual Replicas (VR)S,R of Sender [S] and Receiver [R], necessary
Virtual tunnel: Nt,r 
n
 VirGSME S  R
x,y,z
i
formation, are presented in Table
1
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TABLE 1
The role of paired and unpaired sub-elementary particles
of the electron’s [Corpuscle Wave] pulsation and rotation:
F  FW  FC  F  FC  FW
in Bivacuum mediated interaction between sender [S] and receiver
[R]
Pair of sub-elementary particle
and antiparticle pulsation and rotation:
F  FW  F  FC
Unpaired sub-elementary
fermion pulsation and rotation:
F C
BvSO F W
CVC VirSW
1. Virtual Pressure Waves: VPW VPW
2. Total Virtual Pressure energy increment,
equal to that of total and unpaired (EF:
EF ~ VirPF  12 VirPF VirPF
FF 
 12 VirPF  VirPF
FF
where the kinetic and potential energy increments:
Tk  12 VirPF VirPF
FF
V  12 VirPF  VirPF
FF
3. Virtual Replica of the Object (VR VRinVRsur)
4. Virtual Replicas of [S] and [R] Multiplication:
VRMS  VRS  VRR  VRMR
1. Electromagnetic potential:
EEM  mVc2 ~
~ 12 VirPF
 VirPF
FF
2. Gravitational potential:
EG   mV  |mV |c2 ~
~ 12 VirPF
  VirPF
FF
3. Virtual Spin Waves (VirSW):
IS  IVirSW1/2 ~KBVFBVFt 
KBVFBVF0 sin0i t  Blb sinBlbt
4.The bundles of Virtual Guides:
Nt,r 
n
 VirGSME S  R
x,y,z
i
formation between remote [S] and [R]:
VirSWS
S1/2 BVB
BVFBVF
 VirSWRS1/2
Pauli attraction (Cooper pairs formation) or repulsion between BVF
of the opposite or similar spins
————————————————————————————————————–
One of the result of Virtual tunnel formation, as a superposition of VRMS,R and bundles of
VirGSMEext ,
is a change of permittivity 0 and permeability 0 of Bivacuum 0  n02  1/0c2.
In turn, (0 influence Van-der-Waals interactions in condensed matter,
changing the probability of defects origination in solids and cavitational fluctuations in
liquids.
Bidirectional change of pH of water via Virtual tunnel can be a consequence
of  VP and 0 influence on cavitational fluctuations, accompanied by shift of
dynamic equilibrium:
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H2O HOH and assembly  disassembly of microtubules in nerve cells.
The coherency of all components of Virtual wave guide between [S] and [R], formed by
nonlocal virtual spin waves (VirSW and VirSW) of two opposite angular momentums
and virtual pressure waves (VPWq and VPWq of two opposite energies, corresponds to
finest tuning of mind-matter and mind-mind interaction. The coherency between signals of
[S] and [R] can be provided by Tuning Force (TF) of Bivacuum and modulation of nonlocal
Virtual Guides (VirGSME) by cosmic and geophysical magnetic flicker noise.
The [dissociation  association equilibrium oscillation of coherent water clusters in
state of molecular Bose condensate (mBC) in microtubules of nerve cells, modulating
(VirSW,) and VPW, is a crucial factor for realization of quantum Psi phenomena. The
virtual replica (VR) of microtubules and its multiplication (VRM) can be modulated also by
secondary virtual replicas of DNA.
15.2 The examples of Bivacuum mediated interaction (BMI) between macroscopic objects
In accordance to our approach, the remote interaction between macroscopic Sender [S]
and Receiver [R] can be realized, as a result of Bivacuum mediated interaction (BMI), like
superposition of distant and nonlocal components of their Virtual Replicas Multiplication
(VRMS   VRMR), described in previous sections.
Nonequilibrium processes in [Sender], accompanied by acceleration of particles, like
evaporation, heating, cooling, melting, boiling etc. may stimulate the nonelastic effects in
the volume of [Receiver] and increments of modulated virtual pressure and spin waves
(VPWm and VirSWm1/2, accompanied [C  W pulsation of triplets
F  F  F i , formed by sub-elementary fermions of different generation,
representing electrons, protons and neutrons.
The following unconventional kinds of effects of nonelectromagnetic and
non-gravitational nature can be anticipated in the remote interaction betweenmacroscopic
nonequilibrium [Sender] and sensitive detector [Receiver] via multiple Virtual spin and
energy guides VirGSME (Fig.4), if our theory of nonlocal spin, momentum and energy
exchange between [S] and [R], described above is correct:
I. Weak repulsion and attraction between ’tuned’ [S] and [R] and rotational momentum
in [R] induced by [S], as a result of transmission of momentum/kinetic energy and angular
momentum (spin) between elementary particles of [S] and [R]. The probability of such
’tuned’ interaction between [S] and [R] is dependent on dimensions of coherent clusters of
atoms and molecules of condensed matter in state of mesoscopic Bose condensation (mBC)
(Kaivarainen, 1995; 2001; 2003; 2004). The number of atoms in such clusters Nt,r is
related to number of VirGSME in the bundles Nt,r 
n
 VirGSME S  R
x,y,z
i
,
connecting tunedmBC in [S] and [R]. The Nt,r may be regulated by temperature,
ultrasound, etc. The kinetic energy distant transmission from atoms of [S] to atoms of [R]
may be accompanied by the temperature and local pressure/sound effects in [R];
II. Increasing the probability of thermal fluctuations in the volume of [R] due to
decreasing of Van der Waals interactions, because of charges screening effects, induced by
overlapping of distant virtual replicas of [S] and [R] and increasing of dielectric
permittivity of Bivacuum. In water the variation of probability of cavitational fluctuations
should by accompanied by the in-phase variation of pH and electric conductivity due to
shifting the equilibrium: H2O  H  HO to the right or left;
III. Small changing of mass of [R] in conditions, changing the probability of the
inelastic recoil effects in the volume of [R] under influence of [S];
IV. Registration of metastable virtual particles, as a result of Bivacuum symmetry
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perturbations.
The first kind (I) of new class of interactions between coherent fermions of [S] and [R]
is a result of huge number (bundles) of correlated virtual spin-momentum-energy guides
VirGSME  VirSWS   VirSWR formation by standing spin waves (VirSWS,R).
These guides can be responsible for:
a) virtual signals (phase/spin), momentum and kinetic energy instant transmission
between [S] and [R], meaning the nonlocal information and energy exchange;
b) the regulation of Pauli repulsion effects between fermions of [S] and [R] with
parallel spins;
c) the transmission of macroscopic rotational momentum from [S] of [R]. This process
provided by Nt,r 
n
 VirGSME S  R
x,y,z
i
, is dependent on the difference
between the external angular momentums of elementary fermions of [S] and [R].
The second kind (II) of phenomena: influence of [S] on probability of thermal
fluctuations in [R], - is a consequence of the additional symmetry shift in Bivacuum
fermions (BVF, induced by superposition of distant and nonlocal multiplicated Virtual
Replicas of [S] and [R]: VRMS VRMR, which is accompanied by increasing of
Bivacuum fermions (BVF  V  V virtual charge: e  eV  eV  e0 in the
volume of [R]. Corresponding increasing of Bivacuum permittivity (0 and decreasing
magnetic permeability (0 : 0  1/0c2 is responsible for the charges screening
effects in volume of [R], induced by [S]. This weakens the electromagnetic Van der Waals
interaction between molecules of [R] and increases the probability of defects origination
and cavitational fluctuations in solid or liquid phase of Receiver.
The third kind of phenomena (III): reversible decreasing of mass of rigid [R] can be a
result of reversible lost of energy of Corpuscular phase of particles, as a consequence of
inelastic recoil effects, following the in-phase C  W transition of Ncoh coherent
nucleons in the volume of [R].
The probability of recoil effects can be enhanced by heating the rigid object or by
striking it by another hard object. This effect can be registered directly - by the object mass
decreasing. In conditions, close to equilibrium, the Matter - Bivacuum energy exchange
relaxation time, following the process of coherent C  W pulsation of macroscopic
fraction of atoms is very short and corresponding mass defect effect is undetectable. Such
collective recoil effect of coherent particles could be big in superconducting or superfluid
systems of macroscopic Bose condensation or in crystals, with big domains of atoms in
state of Bose condensation.
The fourth kind of the above listed phenomena - increasing the probability of virtual
particles and antiparticles origination in asymmetric Bivacuum in condition of forced
resonance with exciting Bivacuum virtual waves will be discussed in section 16.2.
It will demonstrated also in chapter 17, that the listed above nontrivial consequences of
Unified theory (I - IV) are consistent with unusual data, obtained by groups of Kozyrev
(1984; 1991) and Korotaev (1999; 2000). It is important to note, that these experiments are
incompatible with current paradigm. It means that it is timed out and should be replaced by
the new one.
15.3 The idea of nonlocal signals transmitter and detector construction and testing
The simple constructions of artificial physical devices with functions of [Sender] and
one or more [Receiver] for verification of nonlocal mechanism of communication via
Virtual Guides of spin/information, momentum and energy, following from our Unified
theory, were suggested (Kaivarainen, 2004a; 2004b). They can represent two or more
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identical and ’tuned’ to each other superconducting or superfluid multi-rings or
torus/donuts systems.
The pair: [S] and [R] can be presented by two identical systems, composed from the
same number (7 or more) of superconducting or superfluid rings of decreasing radius - from
meters to centimeters, following Fibonacci series, because of fundamental role of Golden
mean in Nature, enclosed in each other. The ”tuning” of Virtual Replicas of [S] and [R]
constructions in state of macroscopic Bose condensation (superconducting or superfluid)
can be realized by keeping them nearby with parallel orientation of two set of rings during
few hours for equalizing of their physical parameters, i.e. currents. After such tuning, they
can be removed from each other, keeping their superconducting or superfluid state on at the
same temperature, pressure and other conditions. The separation can be increased from
hundreds of meters to hundreds of kilometers and tested for signals transmission in each
equipped for such experiments laboratory.
The experiments for registration of nonlocal interactions could be performed, as
follows. At the precisely fixed time moment, the superfluid or superconducting properties
of one of rings of Sender [S], should be switched off by heating, ultrasound or magnetic
field action (Meissner effect). At the same moment of time the superconducting or
superfluid parameters of all rings of Receiver [R] should be registered. If the biggest
changes will occur in the ring of [R]-system with the same radius, as that in [S]-system and
faster, than light velocity, it will be a confirmation of possibility of nonlocal Bivacuum
mediated information and momentum exchange (entanglement), following from our theory
and based on resonant principles. The corresponding remote signals exchange via proposed
in our work Virtual Guides (VirGSME, should not be shielded by any screen.
There are a number of laboratories over the World, capable to perform the proposed
experimental project. In the case of success, such Nonlocal Signals Detector/Transmitter
(NSD/T) with variable parameters would be the invaluable tool for extraterrestrial
civilizations search in projects, like SETI and for distant cosmos exploration (NASA). On
the Earth, the Internet, radio and TV - nets also will get a strong challenge.
15.4 GeoNet of CAMP based - Detectors of Water Properties, as a Supersensor of
Terrestrial and Extraterrestrial Coherent Signals
The idea of GeoNet of equidistantly distributed over the surface of the Earth hundreds
of water detectors, serving as a Supersensor is based on unique informational possibilities
of new optoacoustic device: Comprehensive Analyzer of Matter Properties (CAMP). The
CAMP is one of applications of new Hierarchic theory of condensed matter, general for
liquids and solids (http://arxiv.org/abs/physics/0207114). Using theory based computer
program (copyright, 1997, USA, Kaivarainen) and four input experimental parameters,
measured at the same temperature and pressure:
1) sound velocity;
2) density
3) refraction index and
4) positions of translational and librational bands in IR or Raman spectra -
it is possible, using PC in less than second, to calculate more than 300 physical
parameters of water, ice or other condensed matter. These parameters include internal
energy, heat capacity, viscosity, self-diffusion, thermal conductivity, surface tension,
dimensions and life-times of 24 quantum excitations, describing condensed matter dynamic
structure.
Water is a sensitive detector for any kind of fields, including gravitational one via
bundles of nonlocal Virtual Guides of spin, momentum and energy
146
Nt,r 
n
 VirGSME S  R
x,y,z
i
. The Sun, Moon and perhaps, the black hole in
center of our galactic are the strongest sources of coherent oscillations of gravitational field
(GF), existing in accordance to our theory, in form of modulated virtual pressure waves of
positive and negative energy VPW and VPW, interacting with protons and electrons
of water molecules.
The induced by GF coherent changes of water physical properties on the remote points
of the Earth surface, registered by CAMP devices, can be analyzed by the global CAMP -
GeoNet system via Internet.
The corresponding coherent variations of physical properties of standard aqueous
solutions in EM screened vessels by Faraday cages at constant temperature and pressure
could be monitored by CAMP. Such [water samples/detectors  CAMP], will be distributed
over the surface of the Earth, forming a nodes of GeoNet.
I propose to use such GeoNet on the Earth surface, like giant Supersensor for terrestrial
and extraterrestrial coherent signals registration. For this end a hundreds of standard
water-filled cells, unified with CAMP, over the planet surface should be under permanent
centralized control, using satellites and the Internet. The Fourier analysis of the input
signals, inducing water perturbations, registered by CAMP, makes it possible to select only
coherent patterns of dynamic changes of water properties in big number of water-filled
cells over the Earth. These patterns will be analyzed for getting the detailed information
about the amplitude and frequency of coherent signals.
Sensitivity of proposed global sensor system - GeoNet is much higher than existing
currently technics due to its global scale and the CAMP huge informational possibilities.
The localization and forecast of the Earthquakes are a minimum results of such global
project realization. This forecasting compensate quickly all related to project of GeoNet
expenses.
The valuable knowledge about the influence of gravitational dynamics of Sun, Moon
and planets of Solar system on the geophysical process on the Earth could be obtained via
proposed GeoNet of CAMP systems.
16. Experimental data, confirming Unified theory (UT)
16.1 Radiation of accelerating charges
It follows from our theory, that the charged particles, nonuniformly accelerating in
cyclotron, synchrotron or in undulator, could be a source of photons. It is a result of
excitation of secondary anchor sites of elementary particles (section 7.5) turning their
virtual photons properties to real ones.
The private case of undulator is a free electron laser (FEL):
(http://en.wikipedia.org/wiki/Free_electron_laser. It generates tunable, coherent, high
power radiation, currently ranging in wavelength from millimeters to the visible. In FEL a
beam of electrons is accelerated to relativistic speeds. The beam passes through a periodic,
transverse magnetic field. This field is produced by arranging magnets with alternating
poles along the beam path. It forces the electrons in the beam to assume a sinusoidal path.
The acceleration of the electrons along this path results in the release of a photon.
The secondary anchor sites (see section 7.5) of the electron in alternating magnetic
field can be treated as a virtual photon (eq.7.46). The absorption of the electron’s
cumulative virtual cloud (CVC by these exited virtual photons creates an actual photon.
Adjusting either the speed/energy of the electrons or magnetic field strength tunes their de
Broglie wavelength and frequency with their secondary anchor sites asymmetry, generating
photons over a wide range of frequency. Similar mechanism may be responsible for EM
emission in terhertz range by ceramic superconducting films, excited by femtosecond
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optical pulses (Tonouchi, et. al., 1997).
The energy of electromagnetic radiation ph  is dependent on the doubled kinetic
energy increment:
2Tk  mVv2   h
2
mV B2
    16.1
of alternately accelerated charged particles with undulator angular frequency (u  2u
and related inelastic recoil-antirecoil effects. These localnonlocal effects with energy
(mVv2, accompanied [C  W pulsation of particles, are responsible for activation of
secondary anchor sites in Bivacuum matrix:
ph  ~2Tkt h2mVB2
sinut)  mVB2L2sinCWt)     16.2
where: B and B are the electron’s de Broglie wavelength and frequency;
mVB2L2 is the energy of the secondary anchor sites, determined by the energy of
recoil effect.
We can see, that the alternation of kinetic energy of charged particle can be
accompanied by electromagnetic radiation. This effect occur, if the alternation of kinetic
energy: 2Tkt and corresponding inelastic recoil energy: mVv2t  mVB2L2t
exceeds the energetic threshold, necessary for photon
origination: F  FW  FCp,e  F  FC  FWp,e,
The uniform acceleration, in contrast to alternative one, do not provide the fulfilment of
condition of overcoming of corresponding threshold activation and the EM radiation is
absent. Consequently, the real photon radiation by charged particles and other dissipation
inelastic process in Bivacuum matrix, are possible only in the conditions of nonuniform
particles acceleration.
Some similarity is existing between the mechanisms of inelastic phonons excitation in
solids, detected by  resonance spectroscopy, and photons excitation in Bivacuum by
alternatively accelerated particle.
One more consequence of Unified Theory, coinciding with experiment, is that
synchrotron and undulator radiation should be strongly asymmetric and coincide
with direction of charged particle propagation in space.
Most of energy, emitted by relativistic particles is located in direction, close to their
beam instant velocity (v  vext c in narrow angles range, determined by semi-empirical
expression (Ginsburg, 1987):
  1  v/c21/2 m0c2E  0     16.3
where: E  mc2  mVc2 is a total relativistic energy of the charged particle.
Our theory leads to same result. Formulas (4.2 and 4.2a) for relativistic condition
(v  c, can be easily transformed to:
1  v/c21/2 mV

mV
1/2
 m0c2
mVc2
 LL0  
vc 0     16.4
where, the radius of the actual torus, taking into account (4.3), is:
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LV  /mVvgrin   0 at v  c
as far: mV  m  m0
1  v/c2
  at v  c
    16.4a
and the Compton radius of sub-elementary particle is L0  /m0c  const
Their ratio determines the angle range of radiation of accelerating particle. As far, in
accordance to our approach, the actual energy of particle is determined by the inertial mass:
E  mVc2 mc2, we can see that eq. 16.3 coincides with eq.16.4.
In the angle, defined by 16.4, the probability of excited secondary anchor sites is much
higher than outside of corresponding cone of action.
16.2 Artificial generation of unstable groups of virtual particles and antiparticles
Let us consider the possible results of correlated symmetry shift in groups of virtual
Cooper pairs BVF BVF S0as  F FVir of Bivacuum fermions (BVF and
antifermions (BVF with opposite spins, acquiring the opposite uncompensated mass:
m  |mV |  |mV | and charge: e  |e |  |e | spontaneously or, most probable, in
the local gravitational (G), electric (E), magnetic (H) and massless spin (S) fields. These
virtual groups can be considered as a secondary anchor sites, activated by the electrons and
protons of the nearest material objects and their assembly and disassembly.
The first stage of virtual groups formation can be considered, as polymerization of
virtual Cooper pairs of asymmetric Bivacuum fermions and antifermions to Virtual
microtubules (chapter 14):
VirMT  Pr, t  FF Vir
In primordial Bivacuum the symmetric Bivacuum dipoles of opposite polarization
Pr, t  BVF BVF S0s , may rotate as respect to each other in opposite direction,
keeping their resulting orientation in space permanent with their external tangential or
translational velocity equal to zero v  0. However, even small symmetry shift between
properties of torus (V and antitorus (V, caused by the external fields should be
accompanied by external circulation with velocity (v) around common axis v  0. It
follows from (3.11) that:
v2  c2 1  |mV
 |
mV
 0, if mV  |mV |     16.5
VirMT Pr, t  BVFBVF S0s  Pr, t  V V  V VS0s
Fields 2FF Vir 3F F Vir Pr, t  F F Vir
    16.6
    16.6a
where: Pr, t is a number of Cooper pairs of Bivacuum dipoles in VirMT, depending
on their length (r) and time (t).
The formation of VirMT in symmetric primordial Bivacuum is self-organization
process without consuming the external fields energy. However, the presence of fields,
turning primordial Bivacuum to secondary one, induce the symmetry shift in pairs
BVFBVFS0as and rotation of VirMT, formed by them around central main axes
between BVF and BVF. The energy of relative rotation of asymmetric pairs around
common axis in VirG is dependent on the energy of external field, inducing asymmetry.
The second stage - is a result of disassembly of the big coherent clusters (16.10a) to
smaller ones, accompanied by violation of equilibrium between densities of virtual particles
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nBVFas  nFVir and antiparticles n(BVF as  nFVir, (n  n acquiring,
consequently, the uncompensated charge and mass:
nF  nFVir gradG,E,H
n  F iVir  n  F iVir
    16.7
    16.7a
where: i  e,, are three electron’ generations and the total density of virtual
sub-elementary fermions and antifermions is:
n n  n
n  n
    16.8
    16.8a
In strong electrostatic fields, like between condenser plates, the virtual Cooper like
pairs from Bivacuum fermions of similar symmetry shift, i.e. similar charge, but with
opposite direction of rotation (spin) may originate. The formation of corresponding
charged clusters and VirGSME becomes possible in cases, when energy of spin-spin
exchange between them exceeds the energy of Coulomb repulsion between Bivacuum
fermions of opposite spins:
nBVFBVF S0as ~ VirGSME
or : nBVFBVF S0as ~ VirGSME
    16.9
    16.9a
The shift of equilibrium between densities of asymmetric Bivacuum fermions and
antifermions of opposite charges and mass-energy in strong anisotropic electric and
gravitational fields is accompanied by generation of non zero difference of positive and
negative virtual pressure of Bivacuum:
VirP  n mV  mV c2  n mV  mV c2
i
VirP  n mVv2  n mVv2
i
    16.10
    16.10a
The metastable virtual fermions may fuse to stable real fermions - triplets and photons,
if the value of BVFas symmetry shifts will increase to that, corresponding to Golden
mean condition under the influence of high frequency VPWq2,3 (see section 12.2).
The dissociation of metastable neutral Virtual Guides or Bivacuum fermions clusters,
like secondary anchor sites of elementary particles to charged virtual fragments with
fermion properties is energetically much easier, than that of stable photons, and may occur
even in weak fields gradients.
Synchronization of C  W pulsation of such virtual unstable fermions, as a condition
of entanglement between them, provides their collective behavior even after big
VirGSME  Pr, t dissociation to coherent groups (ne and ne, where n  10) and
their spatial separation.
The results, confirming our scenario of coherent groups of metastable charged particles
origination from asymmetric VirMT, has been obtained in works of Keith Fredericks
(2002) and Sue Benford (2001). Fredericks analyzed the trucks on Kodak photo-emulsions,
placed in vicinity of human hands during 5-30 minutes. The plastic isolator was used
between the fingers and the photographic emulsion. The tracks in emulsions point to
existing of correlation in twisting of trajectories of big group of charged particles (about
20) in a weak magnetic field. The in-phase character of set of the irregular trajectories may
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reflect the influence of geomagnetic flicker noise on groups of correlated charged particles.
In these experiments the Bivacuum symmetry shift, necessary for dissociation of virtual
Bivacuum dipoles clusters on charged virtual fermions, can be induced by the electric,
magnetic fields and nonlocal spin/torsion field. These fields can be excited by ’flickering’
water clusters in microtubules of the nerve cells bodies and axons of living organisms in the
process of nerve excitation (Kaivarainen, 2002; 2003; 2004).
The corresponding [dissociation  association] of coherent water cluster in state of
mesoscopic molecular Bose condensate (mBC) is accompanied by oscillation of the H20
dipoles angular momentum vibration with the same frequency about 107 s1. If the
flickering of water clusters in MTs of the same cell or between ’tuned’ group of cells
occurs in-phase, then the cumulative effect of modulated VirSWm1/2 and EM field
generation by human’s finger near photoemulsion can be strong enough for stimulation of
dissociation of virtual vortices (16.11a) to virtual electrons and positrons, producing the
observed tracks in photoemulsion or photofilm.
In work of Benford (2001) the special device - spin field generator was demonstrated to
produce a tracks on the dental film, placed on a distance of 2 cm from generator and
exposed to its action for 7 min. The spin field generator represents rotating hollow cylinder
or ring made of ferrite-magnetic material with the axis of rotation coinciding with the
cylinder’s main symmetry axis. Four permanent (wedge-like) magnets are inserted into the
cylinder. It rotates with velocity several thousand revolutions per minute.
The effect of this generator is decreasing with distance and becomes undetectable by
the dental films after the distance from the top of cylinder bigger than 8 cm. The dots and
tracks on dental X-ray films were reproduced over 200 trials. They are close to the regular
charged particle tracks on surface emulsions. However, the more exact identification of
particles failed. The uncommon features of these tracks may be a result of unusual
properties of short-living virtual electrons, positrons, protons and antiprotons and their
coherent clusters.
16.3 Michelson-Morley experiment, as a possible evidence
of the Virtual Replica of the Earth
The experiments, performed in 1887 by Michelson-Morley and similar later
experiments of higher precision, has been based on checking the difference of light velocity
in the direction of Earth orbiting around the Sun and in the direction normal or opposite to
this one. In the case of fixed ether with certain medium properties, independent of the Earth
motion, one may anticipate that the difference in these two light velocities should exist. The
absence of any difference was interpreted by Einstein, as the absence of the ether. This
conclusion was used in his Special Relativity (SR) for postulating of permanency of light
velocity, but different time in different inertial systems. The time of inertial system in SR is
dependent on system velocity as respect to the light velocity. The principle of relativity of
SR states that, regardless of an observer’s position or velocity in the universe, all physical
laws will appear constant. From this principle, it follows that an observer cannot determine
either his absolute velocity or direction of travel in space. This principle includes statement
of the absence of the absolute velocity.
In accordance to our new approach to time problem (section 12.3), the time is a
characteristic parameter of conservative system, equal to infinity in the absence of
acceleration at any permanent kinetic energy of particles, forming such systems. So, in
contrast to special relativity, the time in our theory is infinitive and independent on velocity
in any inertial system. For the other hand at any nonzero acceleration, for example,
centripetal in the case of orbital rotation of particles/objects the time is dependent on
tangential velocity of these objects (12.18). There are no physical systems in Nature, which
can be considered, as perfectly inertial, i.e. where any acceleration is absent. However, the
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situations are possible where the opposite accelerations and forces compensate each other
and the resulting one is zero.
For example, this takes a place in free-fall or satellite systems, when centripetal, i.e.
gravitational: acp  GM/r2 and centrifugal (acf ) accelerations compensate each other:
ares  acp  acf  0     16.11
It is so called equivalence principle, used in General Relativity (GR) theory. The kinetic
energy of such mechanical system/object can be permanent, however the potential energy
and force of stretching Fstr of object increases proportional to sum:
|acp |  |acf | ~ 2GM/r2     16.11a
and elastic deformation of the object. At certain big enough stretching energy, equal to
stress-energy, the object can be destroyed and the kinetic energy of such system will
increase also.
The statement of General Relativity, that condition 16.11, true for geodesic motion,
is a condition of inertial motion of object, as defined by the 1st Newton law, is wrong. The
Newton law of inertia is strictly applicable for ideal conditions, where any kind of forces,
acting on material point/object’s external or internal dynamics (kinetic or potential energy)
are absent.
In General Relativity (GR), geodesics are the idealized world lines of a particle free
from all external force. In GR the gravity is not a force but a curved space-time geometry
where the source of curvature is the stress-energy tensor. This means, that gravitational
force do not act on particle itself, but on space curvature, changing correspondingly the
trajectory of particle. This principle of GR looks very artificial and nonrealistic. In all
known real examples of geodesic motion, the object/particle is not free from all external
force, but is a result of opposite forces compensation of each other.
The conjecture of virtual replica (VR), following from our corpuscle-wave duality and
Bivacuum models, allows the another interpretation of Michelson-Morley experiments. The
VR of the Earth or any other material object represents a standing Bivacuum virtual
pressure waves (VPW and VPW, modulated by the object’s particles corpuscle - wave
pulsation (see section 8).
The Ether component of VR may have at least as big diameter, as the Earth atmosphere
and it moves in space together with planet. It is obvious, that in such ’virtual shell’ of the
Earth the light velocity could be the same in any directions.
This author propose the experiment, which may confirm the existence of both: the VR
and the Aether/Bivacuum, as a superfluid medium with certain mechanical properties, like
compressibility providing the VPW existing. For this end we assume that the properties of
VR on distance of about few hundred kilometers from the planet surface differs from that
on the surface.
If we perform one series of the Michelson-Morley like experiments on the satellite,
rotating with the same angular frequency and velocity as the Earth, i.e. fixed as respect to
the Earth surface and another series of experiments on the surface, the existence of
difference in results will confirm our Virtual Replica theory and the Bivacuum model with
Ether properties.
The absence of difference in light velocity in opposite direction as respect to Earth
trajectory in M-M experiments can be explained in two different ways:
1. As a result of equality of light velocity in any directions, independently on direction
of Earth translational propagation in space (confirmation of the Einstein relativity principle
and the absence of the Ether);
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2. As a result of certain correlation between the translational and rotational velocity of
the material object, like Earth and Bivacuum dipoles symmetry shift in surrounding object
Bivacuum (ether virtual replica of the Earth), increasing the refraction index of Bivacuum
and light velocity (see section 6.6). This explanation is compatible with the ether drug
concept.
Consequently, the absence of difference in light velocity in Michelson-Morley like
experiments, in any case is not a strong evidence of the Ether absence.
16.4 The explanation of Pioneer anomaly based on fading influence of
Solar system Virtual Replica on refraction index of Bivacuum
The probes Pioneer 10 and 11, launched in 1972 and 1973, each in several billion
kilometers away from earth are heading in opposite directions out of solar system. The
unexpected high frequency Doppler shift was noticed as the probes got farther away from
solar system. In most of papers this shift was interpreted, as a constant sunward small
acceleration (a  8.74  1019m/s2 of both spacecraft (Turushev, et all, 2005). Other
author point out that this anomaly can’t be a consequence of perturbation of space-time
metric or in otherworld it can’t be explained in terms of General relativity (Tangen, 2006).
This blue shift drift is uniformly changing with a rate of 6  109Hz/s. The final
explanation of Pioneer anomaly is still absent.
It looks, this effect can be explained in terms of our theory, as a result of fading
influence of Solar system Virtual Replica on refraction index of Bivacuum with distance
from system. The mechanism of refraction index of Bivacuum increasing under the
influence of gravitational field was described in section 8.11 (eqs. 8.50 and 8.51). The
Bivacuum refraction index, increased by gravitational potential, is tending to its minimum
value: n2  1 at the increasing distance from the source: r  .
The dependence of frequency of source of probe on averaged refraction index of space
n between probe and earth is
  1n c
  cn 
n
n  
    16.12
    16.12a
It is easy to see, that at permanent c the frequency shift is positive (blue) if refraction
index of Bivacuum is decreasing: n  c/c  1; n  0 and the wave length is
decreasing   0. This situation may occur, if the light velocity in secondary Bivacuum,
perturbed by fields of solar system, representing its Virtual Replica (c  c is tending to
light velocity, i.e. increasing. The light velocity of EM waves is pertinent for symmetric
primordial Bivacuum. Consequently, the discovered blue shift drift in EM frequency of
probes with increasing distance from solar system is a result of approximation of VR of
solar system to properties of primordial bivacuum. If our explanation is correct, the
Doppler effect and its drift should decrease and come to saturation at big sufficiently
separation of probes from solar system.
16.5 The effects of virtual replica of asymmetric constructions,
like pyramids, on the matter
It looks, that Virtual Replica in Bivacuum, generated by psychic or by the
[Earth-Moon-Sun] dynamic system, can be imitated and modulated by some asymmetric
inorganic constructions, like pyramids, rings, etc. In work of Adamenko, Levchook (1994),
Narimanov (2001) and Miakin (2002) such effects has been demonstrated on examples of
following test-systems, placed inside pyramids: the cultures of microbes (dynamic
behavior), water (pH, O2 concentration), polymers solution (optical density), benzene acid
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(UV absorption).
The Virtual Replicas of the pyramids or cones should be much more asymmetric, than
VR generated by cube. The effects of different virtual replicas on test systems, like water
and aqueous solutions, generated by such two hollow or filled structures, are anticipated to
be different also. This consequence of our model is confirmed experimentally by
Narimanov (2001). Keeping a flask with water under the pyramid during few days, makes
pH of water lower, than in control flask, placed under cube in the same room and
temperature. The ice, formed from the ’pyramid - treated water’ melts about 10% faster,
than the control ice. These results point to decreasing of intermolecular interaction in
pyramid - treated water.
The sharpening of the razor blades after their keeping inside pyramids, revealed
experimentally, may be a consequence of increasing probability of virtual charged particles
 antiparticles pairs origination in the internal, primary VR of pyramid due to its
asymmetry (i.e. Bivacuum polarization). Consequently, the dielectric permittivity (0 of
Bivacuum increases. In turn, this induces the decreasing of ion-ion, ion-dipole and
dipole-dipole interactions in condensed matter (blade) inside the pyramid. As a result, the
small structural irregularities with bigger relative interface, interacting with perturbed
Bivacuum, on the top of blade, responsible for its sharpness, became unstable and gradually
destroyed under the effect of thermal fluctuations. The blade becomes sharper.
The dependence of internal VR of cavity on its shape, leading from our theory, is
confirmed by the different Lamb shifts in atomic spectra of samples in cavities of different
shape. It is known, that the Lamb shift is determined by screening of the electrons and
nuclears charges by the charged virtual vacuum particles and antiparticles. In our model
such a particles/antiparticles may be represented by BVF V V and
BVF  V V, acquiring nonzero charge, as a result of their torus - antitorus small
asymmetry.
16.6. Possible physical background of Shnoll’s coherent ”Macroscopic fluctuations
(MF)”
The ”Macroscopic fluctuations”, discovered by Shnoll and his team on very different
test-systems and proved experimentally during of about 50 years systematic investigations
(1958 - 2006, see the latest papers on-line:
http://arxiv.org/find/physics/1/au:Shnoll_S/0/1/0/all/0/1). The fine structure of the
spectrum of amplitude variations in parameters of processes of different nature (in other
words, the fine structure of the dispersion of results or the pattern of the corresponding
histograms) is named “macroscopic fluctuations”, changing regularly with time.
’Macroscopic’ means that fluctuations are coherent at least in the volume of test systems.
The following test systems was under study:
- biochemical (activity of enzymes, cells, etc.);
- chemical (Beloussov-Zabotinsky oscillatory reaction parameters, water properties,
etc.);
- physical (  radioactive decay, noise in gravitational antenna, etc.).
Each of these test systems at the same place and local time (i.e. same position as respect
to Sun) displayed the identical character of fluctuations in form of histograms,
independently of big difference in activation energy of corresponding processes. The latter
point to fundamental Bivacuum mediated interaction (BMI) between Sender and test
systems, following from our Unified theory.
It was revealed, that even at very remote places of the Earth surface - from hundreds to
thousands kilometers, the histograms have very similar shapes, if the fluctuations in
test-systems where measured at the same local time. However, the closer test systems
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where located to the poles, the smaller amplitudes of macroscopic fluctuations (MF) where
revealed. This certainly points to contribution of Sun to MF in targets, depending on
latitude of their location.
During the time of Sun eclipse, i.e. ’screening’ of Sun by Moon and the ’new moon’
moment the histograms over all the Earth surface, obtained by any test systems were
similar by shape and this shape was much more ’simple’ than in non eclipse time.
The authors of this long term experimental work (about 50 years) failed to find
theoretical explanations of their important discoveries. However, a lot of evidence point to
crucial role of gravitational waves and their interference in MF phenomena. Its mechanism
is obviously out of existing paradigm and can be considered as a paranormal.
The explanation of macroscopic fluctuation phenomenon, can be based on introduced
new fundamental Bivacuum mediated interaction (BMI).
For example, the revealed coherent macroscopic fluctuations (MF) of properties of
different test systems/targets, could be a result of Sun’s Virtual Replica multiplication
(VRMS and its interference with secondary Virtual Replica of the Earth, Moon and,
probably, virtual replica of giant black hole in center of galactic. These interference,
accompanied by quantum beats between Bivacuum virtual waves, can modulate the
bundles of Virtual guides of spin, momentum and energy:
Nt,r 
n
 VirGSME S  R
x,y,z
i
connecting elementary particles of targets (test systems or Receivers) and ’tuned’ particles
of Senders - the outer cosmic objects (see section 15).
The conjecture looks suitable, that the probability/amplitude of macroscopic
fluctuations (anisotropic in general case), provided by modulation of number of virtual
guides in the bundles: Nt, r , is dependent on direction (r  of propagation of solar system
as respect to galactic’s central black hole:
VRMGalactic
Nt,r VirGSME VRMSun Nt,r VirGSME VRMEarth Nt,r VirGSME VRMmoon
x,y,z
    16.13
The primary VR of macroscopic object and its spatial multiplication VRM(r,t) in
accordance to our theory (section 15), represents the interference pattern of modulated by
C  W pulsation and de Broglie waves of object’s particles (the surface and internal
ones) virtual pressure waves VPWm and VPWm x,y,zi and virtual spin waves (VirSWm and
VirSWm x,y,zi , representing the object waves, with basic Bivacuum virtual waves of similar
nature VPWq1 and VirSWq1
1/2, as a reference waves. The latter are the result of
symmetric transitions of torus and antitorus of Bivacuum dipoles (BVF and BVB i of
three lepton generation (i  e,, between the excited and basic states of opposite
energies.
The resulting Virtual pressure of VRM(r,t) (VirPq and VirPqx,y,zi modulate the
properties of nonlocal bundles: Nt,r 
n
 VirGSME S  R
x,y,z
i
, affecting C  W
pulsation frequency and momentum of elementary particles of the test systems/targets
(electrons, protons and neutrons) on the surface of the Earth. The ’tuning’ of elementary
particles of Sender and Target, necessary for formation of VirGSME between them, occur
via forced resonance of Bivacuum virtual waves with C  W pulsation of paired
sub-elementary fermions of the electrons and protons F  F (see section 15):
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F  FW  FCp,e  F  FC  FWp,e
and neutrons with structure, providing the recoilless C  W pulsation of all three
sub-elementary fermions with no ’charge and E-field effect’:
F  FW  FCn  F  FC  FWn
The change of electronic properties of atoms, mediated by modulated
Nt,r 
n
 VirGSME S  R
x,y,z
e
, connecting the electrons of Sender (S) and Target
(T), influence the kinetics of chemical and biochemical processes. In turn, the change the
Corpuscle  Wave dynamics of connected nucleons of Sender and Target modulate the
probability of  and  decay.
The averaged potential (V and kinetic (Tk energies of Bivacuum dipoles in space
between S and T, responsible for virtual waves of corresponding properties, providing MF,
are interrelated with sum and difference of energies of torus and antitorus of these
asymmetric dipoles: BVF
 i and BVB i, anisotropic in general case:
V PqnmV  mVqnc2Pqn 
Pqn mVc22  v2/c2qnc2
Pqn ~ VirPq
  VirPq
x,y,z
i
Tk  Pq
nmV  mVqnc2
Pqn 
PqnmVv2qn
Pqn ~ VirPq
  VirPq
x,y,z
i
    16.13a
    16.13b
The quantum beats and interference between such virtual waves may be a reason of
macroscopic fluctuations of virtual pressure VirPq, as a carrier of momentum and kinetic
energy, transmitted from Sender to Targets via Nt,r 
n
 VirGSME S  R
x,y,z
i
.
The amplitude of oscillation of VPWqx,y,zi and VPWqx,y,zi and corresponding VirPq
is determined by oscillation of quantum number q  j  k  ft, r . This number, in turn,
is dependent on gravitational and electromagnetic fields tension and anisotropy of
Bivacuum dipoles properties in solar system and galactic. The anisotropy of interaction is
determined by selected orientation of bundles of virtual guides Nt, r   VirGSME x,y,z
i ,
connecting a paired sub-elementary particles of Sender triplets of elementary particles of
sun and central black hole of galactic with paired sub-elementary particles of target’s
triplets F  F  Fp,n,e.
The positive and negative increments of Bivacuum energy, absorbed by symmetric pair
F  Fx,yi compensate each other. However, the condition of triplets stability demands
the equality of the absolute values of energies of all three sub-elementary fermions in
 F  Fx,y  F zi . This provides getting the same by the absolute value increment
of uncompensated energy by unpaired sub-elementary fermion or antifermion also:
F z
i  F x,y
i  F x,y
i     19.1c
This excessive amount of energy of Bivacuum virtual pressure waves VPWq i
obtained by triplet via interdependence between its paired and unpaired sub-elementary
fermion do not means, that the energy conservation law is violated. On macroscopic scale
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the same amount of Bivacuum energy of opposite sign are absorbed by equal number
fermions and antifermions. This keeps the resulting energy in the ideal symmetric system:
Bivacuum  particles and antiparticles  Fields permanent, independently of energy
redistribution between sub-systems. However, the violation of parity/symmetry between
particles and antiparticles, existing in our Universe, may be a source of free -
uncompensated energy. The latter can be used in overunity machines (see chapters 19-21).
The mass-energy of particles and antiparticles in contrast to charge, can be considered
as the same, as it generally accepted. For this end we have to assume that their mass-energy
is determined by the absolute value of mass symmetry shift between torus and antitorus of
unpaired sub-elementary fermions and antifermions in triplets. This is correct, if we
evaluate the mass, as a measure of inertia, determined by the absolute symmetry shift of
Bivacuum dipoles.
These consequences of Unified theory, revealing the source of ’free’ energy of
Bivacuum, explain the amazing similarity of histograms of MF in a lot of processes,
independently of huge differences in their activation energy. For example, the energy
activation of noise in gravitational antenna is lower, than that of alpha-decay for about 40
orders.
Between the anisotropy and fluctuation of potential energy of Bivacuum dipoles
(16.13a) and the anisotropy and fluctuation of gravitational field in a system:
Center of galactic  Sun  Earth Moonx,y,z a strong correlation is existing (see section
8.3).
In our theory of gravitation, the local internal gravitational interaction between the
opposite mass poles of the mass-dipoles of unpaired sub-elementary fermions
(antifermions) F S1/2 turns reversibly to the external distant one. The corresponding
dynamic equilibrium between the diverging and converging flows of potential energy,
following C  W pulsation and corresponding recoil  antirecoil effects can be
described as:
VGFF  rr G
|mVmV |
LV
 G m02L0 FF
Loc
Recoil
Antirecoil
CW
WC

Recoil
Antirecoil
CW
WC
 rr  mV c22  v2/c2   im0c2 FF
Dist
x,y,z
    16.13c
where: LV  /mV  mV c is a characteristic curvature of potential energy;
MPl2  c/G is a Plank mass; rr is ratio of unitary vector to distance from particle;
m02  mV mV is a rest mass squared;  i  m0
i
MPl
2
is the introduced earlier
dimensionless gravitational fine structure constant (Kaivarainen, 1995-2005). For the
electron e  1.739  1045 and e  m0eMPl  0.41  1022.
The effective velocity of particle’s recoil  antirecoil process, accompanied C  W
pulsation of unpaired sub-elementary fermion of triplets F  F  Fp,n,e,
responsible for excitation of gravitational waves squared vG2 eff, can be introduced from
the right part of (8.10) as
 mV c22  v2/c2   mV  mV c2  mV vG2 eff x,y,z     16.13d
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in form:
vG2 eff   c22  v2/c2 x,y,z
The macroscopic fluctuations of Virtual Guides number: Nt, r 
x,y,z
i in the coherent
bundles influencing their ability to transmit spin, momentum and energy from coherent
particles of Sender to different Target-systems on the Earth surface may change the
probability of any physical processes in these systems.
The revealed in Shnoll’s team experiment the anisotropy in amplitude of macroscopic
fluctuation (MF) can be also a consequence of existence of the Universal Reference Frame
(the primordial Bivacuum) and vector of the absolute velocity (4.4) of solar system
propagation as respect to this frame and galactic center, as it follows from our approach.
The absolute external velocity of filling the ’empty’ space Bivacuum dipoles, squared,
is related with their torus (V and antitorus (V mass and charge symmetry shifts
(eq.4.4):
v2  c2 1  mV

mV
 c2 1  e2
e2
 c2 1  SS x,y,z
where: S  LV 2 and S  LV2 are the squares of cross-sections of torus and
antitorus of Bivacuum dipoles.
The biggest absolute velocity of the test systems coincides with vector of motion of our
galaxy with Solar system towards the Hydra-Centauras constellation. This velocity is 600
km/s. The velocity of our Solar system orbiting around the center of galaxy is about 230
km/s.
The existence of corresponding selected orientations in space may explain the
experiments with collimators of 10 mm length and 0.9 mm diameter, pointing to
preferential direction of emission of   particles from the nuclears in the process of 239Pu
decay as respect to remote stars, i.e. polar star. In this device the semi-conductor detector
(photo diode) was placed after collimator, restricting a flow of the alpha particles in a
certain direction. Results of measurements of the decay registered by the detector in
1-second intervals where stored in computer archive and analyzed later. The histograms
structure was changed with the period equal to sidereal (1436 min) and solar (1440) day. It
is similar with the high probability in different geographic points at the same local time.
These experiments revealed a sharp dependence the histogram structure on the direction of
α-particles flow (Shnoll, et al. 2005).
In other work the measurements were made with collimators rotating in the plane of sky
equator. It was shown that during rotation the shape of histograms changes with periods
determined by number of revolution. These results correspond to the assumption that the
histogram shapes are determined by the picture of celestial sphere (remote stars), and also
by interposition of the Earth, Sun and Moon.
This conclusion is supported by results of experiments when collimator made one
revolution a day clockwise, east to west, i.e. against daily rotation of the Earth. As a result,
the flow of alpha particles all the time was directed to the same point of celestial sphere. In
this case the diurnal period of frequency in histograms disappears.
The origination of huge domains of coherency in the volume of Sun follows from our
conjecture, that even at temperature of thousands degrees in the internal regions of Sun and
other Stars, the Bose Condensation (BC) of the electrons, protons and other ions,
accompanied by superconductivity, is possible. The decoherence of particles, induced by
high temperature, is compensated by huge pressure in these domains. Even more probable
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is the existence of BC in huge black holes of galactics nuclears. Just the interaction of
sub-elementary particles of these black holes with particles of test systems, mediated by
nonlocal bundles of Virtual guides of spin, momentum and energy
Nt, r   VirGSME x,y,z
i , modulated by VRM(r,t) of the Earth, Sun and Moon, can be
responsible for macroscopic fluctuations.
An important feature for understanding the nature of MF is finding that at the moments
of the new Moon, a specific histogram form appears practically simultaneously at different
geographical points, from Arctic to Antarctic and any latitudes. The appearance of specific
histogram forms at the culminations of the solar eclipses (screening of the Sun by Moon),
different from the “new-moon” ones, was also revealed. Specific histograms appear
simultaneously, like in new Moon moment “all over the Earth” independently on the
geographical coordinates. In both cases the positions of cosmic objects in system:
VRMSun
Nt,r VirGSME VRMEarth Nt,r VirGSME VRMmoon
x,y,z
occur on the same line, i.e. they are parallel. Consequently, we may conclude, that just the
interceptions of the Virtual guides bundles, connecting the targets on the Earth surface with
coherent elementary particles of the Sun and Moon provides the quantum beats. The
amplitude and frequency of these beats are dependent on location of the target on the
surface of the Earth.
The histograms of MF become more ’simple’ at the eclipses, as a result of decreasing of
anisotropy of modulation of properties of Nt, r   VirGSME x,y,z
i connecting all targets
on the Earth with black hole of the galactic center.
Simon Shnoll and his team came to conclusion, that such fundamental results as MF,
can’t be explained in the frame of conventional paradigma. For the other hand, we may see,
that these fluctuations can be the natural consequence of anisotropic Bivacuum mediated
interactions (BMI) between the test systems and central black hole of galactic center,
modulated by interference of the Virtual Replicas of the Earth, Sun and Moon.
The existence of the absolute velocity of solar system propagation in selected direction
in Bivacuum medium, representing the absolute reference frame, also may be a reason of
anisotropy of macroscopic fluctuations besides the selected orientation of Virtual guides
bundles, connecting targets with black hole of galactic’s center.
In fact, the detection of spatially anisotropic MF can be considered as the evidence in
proof of number of consequences of our Unified theory.
16.7 Explanation of two slit experiment,
as a result of interaction of particles with their Virtual Replicas
In accordance to proposed mechanism of dynamics of sub-elementary particles -
Bivacuum interaction, forming the photons, electrons, etc. (Fig.1 and Fig.3), their primary
and secondary virtual replicas are existing. The properties of VR and their multiplication
VRM(r,t) of elementary particles, described in section 8, are dependent on their de Broglie
wave length, frequency and phase.
The frequency of de Broglie wave and its length can be expressed from eq.7.3 as:
B  mV
v2 trext
h 
v
B  CW  R0
or : B  mV
c2
h  R0
    16.14
    16.14a
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where: 0  m0c2/h  0/2; B  h/mVv
In nonrelativistic case for fermions, like electrons, when v  c and the relativistic
factor R  1  v/c2  1, the energy of de Broglie wave is close to Tuning energy (TE)
of Bivacuum (see eq.14.5):
EB  hB  mVc2  m0c2  TE     16.15
The fundamental phenomenon of de Broglie wave is a result of modulation of the
carrying internal frequency of C  W pulsation (in  R0  Rm0c2/ by the angular
frequency of the de Broglie wave: B  mVvtr2 /  2v/B, equal to the frequency of beats
between the actual and complementary torus and antitorus of the anchor Bivacuum fermion
(BVFanc ) of unpaired F. The Broglie wave length B  h/mVv and mass symmetry shift
of BVFanc is determined by the external translational momentum of particle: p  mV v .
For nonrelativistic particles B  0. For relativistic case, when v is close to c and
R  0, the de Broglie wave frequency is close to resulting frequency of C  W
pulsation: B  CW.
Introduced in our theory notion of Virtual replica (VR) multiplication (VRM) of any
material object in Bivacuum is a result of interference of basic Virtual Pressure Waves
(VPWq1  and Virtual Spin Waves (VirSWq11/2 of Bivacuum (reference waves), with
primary VR of the object.
The feedback reaction of copies of Virtual replica of VRM on its original and
corresponding translational momentum exchange may induce the self-interference,
displaying itself like wave - like behavior of even a singe elementary fermion
F  F  Fe,p (Fig.2) or boson, like the photon (Fig. 4).
For free elementary particles the notion of secondary virtual replica, as one of
multiplicated primary VR0 coincides with notion of one of possible ’anchor sites’ (see
section 7), as a conjugated dynamic complex of three Cooper pair of asymmetric fermions.
The in-phase pulsation of Cooper pairs of asymmetric Bivacuum fermions of the anchor
site or secondary VR, like the pairs F  F of particles themselves, are the source of
positive and negative basic Virtual pressure waves: VPWq1  VPWq1 . As far the
frequency and length of VR or AS are the same, as exited by paired sub-elementary
fermion and anifermion of particle in triplets F  F  Fe,p, the interference pattern
displays itself, when the both slits are open. It is important to note, that, if only one of two
slit is open, the photon or electron can be registered in points of screen, far from the strait
direction of particles propagation, where the interference make this registration impossible.
This confirms not only the self-interference effects in case of single particle, but as well
broad spatial distribution of the anchor sites, preexisting in the process of particle
propagation in space. See section 7:
ASr, t 
N
 3BVF  BVFn 
N
 3F  Fn     16.16
We can see from the above analysis, that our model of duality does not need the
Bohmian ”quantum potential” (Bohm and Hiley, 1993) or de Broglie’s ”pilot wave” for
explanation of wave-like behavior of elementary particles and two-slit experiment.
Scattering of the photon on a free electron will affects the electron momentum and its
virtual replica (VRS). This follows by change of the interference picture.
Our theory predicts that applying of the EM field to singe electrons with frequency
resonant to their de Broglie frequency, should be accompanied by alternative acceleration
of the electrons and modulation of their Virtual Replicas/secondary anchor sites. This can
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be accompanied by ’washing out’ the interference pattern in two-slit experiment as a result
of induced decoherence between particle and its virtual replica. This consequence of our
theory of two-slit experiment can be easily verified.
16.8 New Interpretation of Compton effect
Analyzing the experimental scattering of X-rays on the carbon atoms of paraffin and
graphite target, formed by the carbon atoms only, Compton found that the X-rays wave
length increasing (    0 after scattering on the electrons of carbon has the
following dependence on the scattering angle (  angle between the incident and
scattered beam):
  2 hm0c sin2  2C sin2     16.17
Compton got this formula from the laws of momentum and energy conservation of the
system [X-photon  electron in atom] before and after scattering, in form:
k  k  mv thewavenumbers : k  /c and k  /c
  m0c2  mc2 m  m0/1  v/c21/2
    16.18
    16.18a
However, Compton made a strong assumption, that the electron before
energy/momentum exchange with X-photon is in rest, i.e. his group velocity is zero: v  0.
We propose the new interpretation of the Compton experiments, assuming that only
translational group velocity of the electron is close to zero: vtr  0, but it is not true for
rotational tangential velocity of sub-elementary fermions and antifermions around the
common axis. When its value: vrot   c follows Golden mean condition, it determines
the rest mass and charge of the electron.
At the condition of Golden mean, providing by fast spinning of sub-elementary
particles of triplets [F  F  F  around common axis with frequency 0  m0c2/,
when: mV  mV  mV e
  m0, the resulting energy and momentum of the electron
turns to:
EC
  EW  mV  mVc2  mVvrot2  
 m0c2  m002L02
P  mV  mVc  m0c  mVvrot2 /c
    16.19
    16.19a
The corresponding resulting de Broglie wave length is equal to Compton length of the
electron:
res  C  hm0c  24  1013m
the Compton radius :
Lres  C/2  L0  m0c  3.82  1013m
    16.20
    16.20a
The Compton radius of the proton is equal to:
LP  P2 

mPc  2.1  1016m     16.21
The Compton radius of the electron is about 2000 bigger, than that of proton:
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L0/LP
  mP/m0  1836.15     16.22
Scattering of photon on the electron or proton, change their momentum and kinetic
energy related to translations only, not affecting the parameters of spinning.
New interpretation of the experimental data, obtained by Compton in 1923, confirms
the consequence of our UT, that the rest mass of elementary particle is a result of Bivacuum
dipoles/fermions symmetry shift, induced by relativistic effect of their rotation.
17. The experiments of N.A. Kozyrev and his group
These unusual series of experiments performed during decades (Kozyrev, et al.,1984;
1991), are very important for following reasons:
- They prove, that the existing today paradigm is not comprehensive enough;
- They motivate strongly searching of new kinds of remote and nonlocal weak
interactions (nonelectromagnetic and nongravitational), responsible for such anomalous
effects;
- They represent a good test for verification of new physical theories, challenging their
ability to explain a mechanism of discovered by Kozyrev phenomena, reproduced last years
in many independent laboratories.
We analyze here a number of Kozyrev’s most important and reliable experiments and
their results. It is demonstrated, that they are in total accordance with consequences and
predictions of Unified theory of this author. The review of Levich (1994) was used as a
main source of experimental data.
The results are ordered in accordance to consequences of our theory (I - IV), discussed
in section 15.
1. The torsion balance with strongly unequal arms looks be very sensitive Receiver [R].
The suspension point was placed near the big weight of short arm, whose mass was chosen
to be about ten times as big as that of the smaller one, attached to the longer arm of the
beam. The longer arm was used as a long torsion pointer with a loading of about 1 gram at
its edge. The beam was suspended on a kapron filament of 30 micrometer diameter and
5-10 cm long. The whole system was placed under a glass cap able to be evacuated. A
metal net surrounding the cap protected the system from possible electromagnetic
influences.
Any irreversible process being carried out in the neighborhood of the balance, used as a
Sender [S], caused a rotation of the pointer [R] either to [S] - the attraction, or in the
opposite direction - the repulsion, depending on the character of the process in the volume
of [S]. For instance, cooling of a previously heated body caused attraction, while a heating
of the same body was followed by repulsion effect. The pointer turned out to be affected by
a great variety of irreversible processes: salt dissolving, body compression or stretching,
simple mixing of liquid or dry substances (Kozyrev 1971, pp.130-131).
All of these processes are related with acceleration of particles and increasing their
kinetic energy. These effects are in accordance with the 1-st series of consequences, listed
in section 15.
These experiments can be explained by the ability of introduced in our theory Virtual
guide (VirGSME to transmit the positive or negative momentums (i.e. virtual pressure
increment or decrement) from [S] to [R] in accordance to mechanism, described in section
14.1 and 15.
An attempt to measure directly the temperature variations near the evaporating acetone
by Beckmann mercury thermometer with sensitivity of 0.01°C per scale division was made.
The cardboard tube, enveloping the part of the thermometer with a mercury reservoir, was
162
covered with cotton wool and placed in a glass flask. The process under study, which may
be considered as a [Sender] was carried out near the flask with thermometer [Receiver].
The temperature was decreased when sugar was dissolved in water of settled temperature
and increased when a previously compressed spring was placed near the thermometer.
These effects confirms the possibility to transfer the kinetic energy of atoms/molecules of
[S] to mercury atoms of thermometer via bundles of VirGSME (Fig.12), affecting the
density of mercury, directly related with temperature of thermometer.
Beckmann thermometer (its mercury atoms kinetic energy/temperature) was
demonstrated to be sensitive to very distant astronomical phenomena as well. It is known,
that during an eclipse the lunar surface experiences very rapid (for about a hundred of
minutes) cooling from 100°C to -120°C and heating back to its former temperature. Such
observations have been carried out with Beckmann thermometer. During the eclipse the
thermometer was in sufficiently thermostable conditions of a semi-basement room. The
thermometer readings were taken every 5 to 10 minutes. The corresponding graphs show
that those readings started to change indeed only after the maximum eclipse phase was
gone, i.e., when the parts of the lunar surface freed from the Earth’s shade, started to be
heated” (Kozyrev 1982, pp.63-65). Again, the increment and decrement of kinetic energy
of the mercury atoms of thermometer, transmitted via bundles of VirGSME from the atoms
of Moon surface, explains the thermometer readings.
2. In another series of Kozyrev group investigations of distant influence of
nonequilibrium processes on sensitive [Receptor] - detector, instead of asymmetric torsion
balance, the light homogeneous disk, suspended by its center, was used. A thick shield was
put on the glass lid of the evacuated can, with an opening over the disk suspension point.
Consequently, a Sender [S] could affect only the disk suspension point. When the processes
in [S] are carried out the disk rotates. The light disks of pressed, unrolled cardboard was
used. For monitoring the rotations a small mark on its edge was made. Acetone evaporation
over the suspension point caused disk rotation of a few degrees. The authors admit, that
they were unable to explain the reaction of this instrument.” (Kozyrev 1982, p.65).
However, the proposed in our theory mechanism of nonlocal macroscopic torque
transmission from coherent nucleus of [S], participating in collective rotation or librations,
to tuned coherent atoms of [R] via bundles of virtual guides:
Nt,r 
n
 VirGSME S  R
x,y,z
i
(Fig.12) explains these and the described below
phenomena (see section 14.1 and 14.2).
The successful experiments with plants branches turn off the trivial explanation of this
effect, as a result of convectional air flows, induced by heating and cooling of [S]. The
experiments were carried out also on non-symmetric torsion balance/beam [R], described
above. The both kinds of [Receptors]/detectors were confined to tin cylindrical cans with
hermetically mounted glass lids for observation.
The experiment methodology was the following. The plants were brought to the
laboratory, laid down on a table, each one separately, for a certain time, and after that laid
by a top or a cut near the torsion balance at a spacing of about 30° from the pointer
direction. In the overwhelming majority of the experiments, the plants caused deflections of
the torsion balance and the disk. The values of these effects varied both in magnitude and
in sign. The reference process, namely, acetone evaporation from a piece of cotton wool,
always led to a repulsive pointer deflection and to a clockwise disk rotation. The rotation
effects magnitudes from the plants varied from season to season from 1-2° to nearly a
round trip, with different effect signs.
In the process of eclipse the lunar surface is for a short time, about a hundred of
minutes, cooled down from 100°C to -120°C and afterwards heated to the previous
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temperature. Such observations were carried out during lunar eclipse on 13-14 March 1979.
The suspended disk was in a sufficiently stable environment of a semi-underground room.
The disk positions were detected every 5-10 minutes” (Kozyrev 1982, p.65). The graphs
show that the counts began changing after the maximum eclipse phase had passed, when
the parts of lunar surface, freed from the Earth’s shade, started to be heated. The second
change in the disk counts was observed when the Moon was leaving the semi-shade and the
normal solar irradiation and high temperature being restored at the lunar surface” (Kozyrev
1982, p.65).
The rotation of disc, as well as ’heating’ of thermometer in the described above results
during lunar eclipse, are in line with consequences of our theory, including possibility of
nonlocal transmission of the macroscopic angular momentum and kinetic energy between
coherent nuclears of remote [S] and [R] via coherent bundles of VirGSME :
Nt,r 
n
 VirGSME S  R
x,y,z
i
It turned out that a detector system [R] can be protected by screens from the action of
ambient nonequilibrium processes in [S]. The screens can be made of various rigid
substances: metal plates, glass, ceramics, with thickness of 1-2 centimeters. Liquids have a
much weaker screening effect: to absorb the virtual guide VirGSMEi signal by water, a layer
several decimeter thick is necessary” (Kozyrev 1977, p.215). For screening the action of
acetone evaporation from a piece of cotton wool from about 10cm it is sufficient to take a
steel sheet 8 mm thick or ten 1.5 mm thick glass plates (Nasonov 1985a, p.14).
The existence of signal reflection was verified by separate experiments. A box with a
torsion balance was surrounded by a reliable barrier with a vertical slit. Some processes of
liquid evaporation and the thermally neutral process of sugar dissolving in water were
accomplished behind the barrier, far from the slit, and caused no effect on the balance.
However, if a mirror having been placed before the slit and reflecting the process in the
proper direction, a repulsion of the balance pointer was observed. The processes attracting
the pointer, i.e., accompanied by negative virtual pressure, are not reflected by a mirror.
The experiments showed that the common law of reflection is valid: the angle of incidence
equals that of reflection. Therefore a concave mirror should collect and focus the [Sender]
action and, in particular, study of celestial objects distant influence on [Receiver], using
reflector telescopes is possible” (Kozyrev 1977, p.218). These important results points that
our external VirGSMEi (Fig.12) and their bundles Nt,r 
n
 VirGSME S  R
x,y,z
i
,
as a transmitters of Virtual waves momentum and energy (VPW and VPW from [S] to
[R] have a wave properties also, making possible their reflection and diffraction at certain
conditions.
The suspended disk is a better instrument for astronomical observations than a
non-symmetric torsion balance. When working with disk, a star - emitted signal is to be
projected upon the unambiguously determined point of its suspension. The evidence of the
instant - nonlocal signal propagation from star to few detectors, including rotating disc,
microbes and a Wheatstone bridge where obtained.
The signals from the actual, but yet invisible position of stars, including Sun, was much
stronger, than from visible position, determined by limited light velocity. The consequences
of Unified theory, taking into account the possibility of macroscopic angular momentum
and kinetic energy nonlocal tunnelling via Virtual spin-energy guide (VirGSME, stand for
explanation of these results.
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3. The variation of water viscosity [R] under the action of liquid nitrogen evaporation
[S] also was measured. The experiments showed that in 10 to 15 minutes after the starting
the action, water viscosity abruptly decreased to about 3%. The sign of this effect
corresponds to increasing of water temperature. The decreased viscosity of water [R]
restored to its usual value in approximately 10 hours after the evaporation action was
stopped (Danchakov 1984, pp.111-112).
Such nonequilibrium processes, as dissolution of sugar and sorbate in water, cooling of
boiled water and other processes of physical and chemical nature, metabolic processes of a
human body, used as a [S], also where investigated. It was revealed, that distilled water
density responses to the above irreversible processes.
These results are in accordance with consequence (II) of Unified theory, listed in
chapter 6: ”Increasing the probability of thermal fluctuations in the volume of [R- water]
due to decreasing of Van der Waals interactions between water molecules dipoles, because
of charges screening effects, induced by overlapping of distant virtual replicas of [S] and
[R]. Two factors could be responsible for increasing the probability of cavitational
fluctuations of water: a) the increasing of Bivacuum permittivity (0 in volume of [R] and
b) transmission of the excessive kinetic energy from [S] to [R] via
Nt,r 
n
 VirGSME S  R
x,y,z
i
(Fig.12).
4. The inelastic solid bodies collisions, resulting in irreversible deformations were
accompanied by their weight reduction. Bodies with masses up to 200 grams, as [R] were
weighed using an analytic balance with sensitivity of 1.4 mg per division. A first class
technical balance, with sensitivity of 10 mg per division, was used for weighing heavier
bodies (up to 1kg) and for control. These experiments showed that the weight decreasing
effect does not disappear immediately after a collision but decreases gradually, with
relaxation times of about 24 hours. The complete balance readings restoration confirms the
purity of the experiment and also indicates the reality of the observed weight loss. Unlike
that, reversible deformations do not cause body weight variation. Thus, compressed rubber
or compressed steel springs exhibit their usual weight. For the other hand, it turned out that
heating of bodies leads to a very significant loss of their weight” (Kozyrev 1984, pp.94-95).
Only the vibration of rotating gyroscopes affect their mass, if their frequency and
amplitude are big enough to activation the inelastic recoil effects in [C  W pulsation of
elementary particles of atoms and molecules. This effect occur in accordance to
consequence (III) of section 15: ”the possibility of small changing of mass of [R-object] in
conditions, increasing the probability of the inelastic recoil effects and exchange between
energy of [R] and Bivacuum”. In this example, the rotating and gravitating Earth is a
[S]ender and rotating gyroscope is [R]eceiver.
17.1 Analysis of Korotaev’s group results
The important results, obtained by group of Korotaev, point, like the Kozyrev data, to
existence of unknown - nonelectromagnetic mechanism of all-penetrating physical
interaction (Korotaev, et. al., 1999; 2000) and the existing of the advanced and delayed
time effects on cosmic scale.
These results also can be explained, as a consequence of superposition of Bivacuum
virtual replicas (VR) of [S] and [R], exchanging the information and energy, taking into
account, that the causality principle do not work in systems of virtual particles, in contrast
to real ones.
One set of experiments was related to study of influence of artificial dissipation process
in volume of [Sender] on properties of [Receiver]/detector in laboratory space. In this case
a [S] was open vessel with 2 liters of boiling of water. The changes of corresponding
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Virtual Replica of [S] changed the properties of special electronic receiver [R].
This receiver [R] represents a pair of detectors, isolated from the external electric and
magnetic fields, precisely thermostable and designed to measure the difference of electric
potentials between these detectors. The detectors (U1 and U2, represent a couple of
isolated electrodes, placed in glass vessel filled with electrolyte. The distance from the [S]
to U1 was only 0.5 m and from the same [S] to U2 eight times bigger: 4 m. The electric
scheme allows to evaluate the differences of potentials: U1,2  U1 U2 under the
permanent control of temperature difference T1,2  T1T2 between two detectors of [R]
device.
The effect of temperature change in a course of water [S] heating from room
temperature to boiling point was about three order less, than the effect of boiling process
itself, displaying in decreasing of U1,2. The boiling is accompanied by the entropy
increasing (Sd  0 and the increasing of water molecules kinetic energy, as result of
[liquid - gas] phase transition in vessel with water [S]. The time of water heating from the
room temperature to boiling point was about 14 min, the time of boiling was about tb 
40min till the evaporation of half of water volume, i.e. 1 liter. After this the heater was
switched off.
About 2 hours after this, the value of U1,2  U1  U2 was abruptly decreased,
followed by slow - many hours long relaxation process.
The effects of the ice melting and mixing of water with other liquids are smaller, than
the boiling effect, however, have the same sign.
The important observation is a significant time lag (tI  tI,2  tI,1 between activation
time of [S] - when boiling starts (tI,1 and activation time of [R], representing U1,2
decreasing (tI,2. The second lag is between switching off the boiling (tII,1 and restoration
(relaxation time, tII,2) of the initial U1,2 value (tII  tII,2  tII,1. The second lag period
(tII appears to be about 8 times longer, than the first one: tII/tI  8. This means that
the dependence of U1,2t is essentially asymmetric. This asymmetry is proportional to the
maximum amplitude of boiling effect |U1,2max | :
tII/tI  3.2U1,2max  0.39     17.1
The total relaxation time of the boiling - induced effect in [R] device (tI,II  tI  tII
is dependent on the time of boiling (tb and entropy change in the double electric layer of
detectors (Sd).
It was demonstrated, that these strange water-boiling induced retard (tI) reaction of
[R]-system and retard relaxation effects after the boiling was stopped (tII are not the
consequence of local T-variations, or the external permanent magnetic or EM fields action.
The effects obtained, can not be explained in the framework of conventional physics.
The long time delay between the starting of boiling and reaction of U1,2 of detectors
(~2h) on boiling (tI, we can explain by two factors:
a) stability of system of virtual replica multiplication of water VRMwaterS, created by
2 liters of water in vessel between two detectors [S], before starting of its boiling and
b) long time of creation of multiplicated virtual replica of vapor (VRMvapor, different
from (VRMwater.
The opposite changes of Bivacuum electric permittivity (0 and magnetic permeability
(0 :
c2 100     17.2
should be accompanied by the change of Coulomb interaction in the double electric layer of
detectors and, consequently, by its entropy. Due to different distance of vessel with water -
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[Sender] from the 1st and 2nd detectors, the VRMRES perturbations nearby them, also are
not the same and the experiment show corresponding difference between detectors: U1,2 
U1U2.
The small part of resulting virtual replica multiplication (VRMRES) in the volume of
[Receiver] is a result of complex Hierarchical superposition of lot of secondary virtual
replicas of material objects of different spatial scales:
VRMRES  VRMSR  VRMLab 
 VRMBuildingEnvironment  VRMEarthMoonSunSolarSystem 
    17.3
where: VRMSR is a superposition of multiplicated virtual replica of detectors/receivers
[R] (electrodes) and source of Bivacuum perturbation - vessel with boiling water [S];
VRMLab is a superimposed virtual replica, generated by mass spatial distribution in the
laboratory room (i.e. positions of other equipment in room, position of registration system
as respect to walls of laboratory room, etc.), geometry of room;
The VRMBuildingEnvironment is a contribution of the external, as respect to laboratory
space, the Building and its Environment complex system of secondary virtual replicas.
Consequently, periodical changes of Solar system virtual replica VRMEarthMoonSun
SolarSystem may
modulate the resulting VRMRES and, consequently, the amplitude of U1,2 and the both
delays: tI and tII in the experiments, described above.The circadian - 24hours cycles and
Moon phase also can influence VRMRES and the results of experiments.
The violation of causality principle in Hierarchical system of VRRES, when special
relativity laws do not work, may change a place of the consequence and reason. Such
anomalous time effect can be a consequence of ability of resulting virtual replica:
VRMRES  f t  nt to self-organization in both time directions - future and past with
formation of metastable set of VRMRES at certain time intervals: nt. This process can be
considered, as a result of action of VRMRES, as a quantum supercomputer, including
extrapolation the current state to most probable future and past states of VRMRESt and
’memorizing’ these selected time-quantized states.
The feedback reaction between properties of VRMRES  f t  nt and the properties
of registration system R  t - can explain the registered anticipated/advanced reaction
on macroscopic geomagnetic and solar dissipative processes. The similar receivers [R],
representing a pair of detectors, described above has been used. The registration of
difference: U1,2  U1U2 was performed during 366 days and nights in 1996 - 1997 with
time interval 30 minutes.
The good correlation (coherency) between changes of potentials in form of flicker noise
of two receivers: [RI and [RII, separated from each other to 300 m, was revealed. Our
approach explains this distant correlation, as a consequence of nonlocal properties of
VRMEarthMoonSunSolarSystem , changing, following the large-scale cosmic and geophysical
processes in solar system.
The receivers do not react on the actual changes of the Earth magnetic field in real or
current time, induced by ionospheric variations. However, two unusual signals of receivers
[R]: the advanced and the delayed ones, with characteristic time interval:
T  nt  48 hours at n  1     17.4
as respect to actual time of change of the Sun activity, has been revealed. This time interval
may correspond to one of the most stable time-dependent VRMRES  ft  nt in the
infinity iteration cycles (n   of its self-computing/self-organizing process.
Consequently, there are a lot of experimental evidence already, confirming the
existence of Virtual Replica of ’tuned’ macroscopic objects, their spatial and temporal
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multiplication and existing of new fundamental Bivacuum - Mediated Interaction between
them.
18 Analysis of Tiller, Dobble and Kohane data of coupling between remote water
samples
Very interesting experimental results where obtained by Tiller, Dibble and Kohane
(2001) with Intention Imprinted Electronic Device (IIED), shielded by Faraday cage, and
remote vessels with aqueous solutions. These results can be considered as a confirmation of
Virtual Guide beams Nt,r 
n
 VirGSME S  R
x,y,z
i
mediated interaction between
Sender/Source [S], representing water and aqueous solutions, treated by device IIED and
Receiver [R], representing similar aqueous systems, however, untreated with IIED.
The intention imprintment of device - IIED has been managed by gifted psychic.
The treatment of water in [S] - vessel by imprinted device IIED was performed by
placing them nearby on the distance 30-60 cm. It was shown that during 5 days of
treatment, the pH of [S] increases from 5.6 up to 6.5, meaning that the protons
concentration decreases 10 times. Consequently, the process of [S] treatment in such case
should be considered, as nonequilibrium one, like in Kozyrev’s type experiments, and
explained in the same way (sections 15 and 17).
The following results, obtained by this group, are in-line with proposed in our theory
mechanism of
n
 VirGSME S  R - mediated interaction between aqueous Sender [S],
placed near device (IIED), and the aqueous Receiver [R]:
- the induced oscillation of pH and temperature (T) of the aqueous solutions of
[Receiver] under the influence of remote activated by IIED - device [Sender] with
fundamental period of tens of minutes;
- interaction between the activated [SIIED] and other remote vessels - receivers: [R1,
[R2, [R3 with the distance from [SIIED] from 30 to 270 meters. This interaction was
accompanied by correlated with [SIIED] oscillations of pH and temperature of solution in
vessels and the air outside the vessels. The amplitude of these unusual T - oscillations was
about 2-3 C and easily registered. The fundamental period of oscillation was about 46 min;
- dependence of the amplitude of oscillations on presence of inorganic ions in water and
magnetic field tension and polarization;
- in one set of experiments the weak interaction between the imprinted by intention
vessel with water solution and another one, with distance between them about 15 km, was
revealed.
All these results can be explained by the bundles of nonlocal Virtual guides
Nt,r 
n
 VirGSME S  R
x,y,z
i
- mediated, momentum and kinetic energy
transferring from water of [S] to water of [R] ’tuned’ by forced resonance with basic
Bivacuum virtual pressure waves (VPWq1 . This all-pervading VPWq synchronize
C  W pulsations of elementary particles of water molecules and their de Broglie waves
in the volumes of [S] and [R]. This tuning drives the molecules of [R] to similar coherent
dynamic state - mesoscopic Bose condensation (mBC), as in [S].
The longer the experimental system [S], including the Faraday cage, where exposed to
imprinted device IIED (few month sometime), the bigger were the effects of interaction
with [R]: amplitude and correlation between phase of pH and T oscillations of Sender and
Receiver aqueous solutions. This means that formation of Virtual replica multiplication
(VRMS of Sender in nonequilibrium state, which determines the perturbation amplitude of
Receptor VRMR needs a long time. The nonlocal interaction between the nuclears of H2O,
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is realized in this case between two protons of 2 hydrogen atoms and oxygen nuclears of
[S] and [R] via multiple virtual guides bundles:
Nt,r 
n
 VirGSME S  R
x,y,z
i
where: Nt,r is a number of coherent molecules of H2O in remote coherent clusters in
water samples, connected by virtual beams; (n) is a number of elementary particles
(electrons, protons and neutrons) in each of these molecules in state of mesoscopic Bose
condensation (mBC) (Kaivarainen, 2001, 2003).
The presence of coherent clusters in water (mBC) and it cooperative properties makes
the distant water-water interaction very effective. It looks to be a crucial factor in telepathic
interaction, following from Hierarchic model of consciousness, described in this work.
The ’phantom’ effects where revealed in a system of interacting ’charged’ by intention
vessel of water and few other distant vessels with aqueous solutions, surrounding the
’charged’ vessel (Tiller, Dibble and Kohane, 2001; 2005). After replacing the ’charged’
vessel far out of system, the ’memory’ of its presence remains for a long time. The presence
and orientation of large quartz crystal strongly affected the amplitude of ’phantom’ effect.
This phantom existence is in total accordance with our concept of Virtual replica of any
object in Bivacuum and its spatial multiplication.
In all experiment, described above, screening of the target [R] from electromagnetic
fields by Faraday’s cage did not influence on the distant interaction between [S] and [R]
and the phantom effect.
Consequently, there are a lot of experimental evidence already, confirming the
existence of Virtual Replica of macroscopic objects and fundamental nonlocal Bivacuum
Mediated Interaction (BMI) between remote Sender and Receiver, following from our
Unified Theory.
19 Theory of Overunity Devices
19.1 The Source of Free Energy in Bivacuum
The tuning influence of Bivacuum on matter is a result of forced resonance, between
fundamental frequency (VPWq1  q0  qm0c2/e,, of virtual pressure waves
(VPWq1 )i of Bivacuum and [C  W] pulsations of elementary particles of matter,
leading to synchronization of these pulsation. As described in section (1.2), the q  j  k
characterize the transitions of torus Vq and antitorus Vq of Bivacuum dipoles
between different excited states. If quantum numbers q  q  j  k are equal, it
means that simultaneous and in-phase excitation of high frequency Virtual Pressure Waves
VPWq1 and VPWq1 occur without violation of energy conservation. It is so, because
their opposite energies compensate each other and their sum is zero in primordial
symmetric Bivacuum: EVPWq
i  EVPWqi  0:
EVPWq
i  0i j  kV m0i c2j  k
EVPWq
i  0i j  kV  m0i c2j  k
    19.1
    19.1a
The quantized fundamental Compton frequency of VPWq is:
q0i  qm0i c2/
where: q  j  k  1,2,3. . is the quantization number of VPWj,k energy.
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In the asymmetric secondary Bivacuum the equality between absolute values of energy
of VPWq and VPWq
i
may change to inequality: EVPWq
i  EVPWqi  0. At these
conditions the external translational- rotational velocity of Bivacuum dipoles is nonzero.
The main source of ’free’ energy of Bivacuum is the combinational resonance of its
excited Bivacuum virtual pressure waves (VPWq1  with [C  W] pulsations of real
elementary particles of lower frequency. The condition of forced combinational resonance
is:
CW  VPWq  q0i 
or : EVPWq  qm0i c2  mV c2
    19.1b
    19.1c
The energy exchange between high-frequency VPW  VPW
q1
i of Bivacuum and
real particles in the process of C  W pulsation of pairs F  Fx,yi of these fermions
 F  Fx,y  F zi at pull- in -range conditions, accelerate particles, driving to
resonant conditions (19.1 and 19.1a) at q  2,3. . . , i.e. bigger than q  1. The positive and
negative increments of Bivacuum energy, absorbed by symmetric pair F  Fx,yi
compensated each other. However, the condition of triplets stability demands the equality
of the absolute values of energies of all three sub-elementary fermions in
 F  Fx,y  F zi . This provides getting the same by the absolute value increment of
uncompensated energy by unpaired sub-elementary fermion or antifermion of
corresponding elementary fermions (electron, proton, neutron) or these antifermions:
F z
i  F x,y
i  F x,y
i     19.1c
This excessive amount of energy of Bivacuum virtual pressure waves VPWq i
obtained by triplet via interrelation between its paired and unpaired sub-elementary fermion
do not means that the energy conservation law is violated in conditions of ideal equilibrium
between matter and antimatter. On macroscopic scale at these ideal conditions the same
amount of Bivacuum energy of opposite sign are absorbed by equal number fermions and
antifermions. This keeps the resulting energy in such ideal system permanent:
THE ENERGY OF SYSTEM : Bivacuum  particles  antiparticles  Fields  CONST
However, we have to keep in mind, that if at the first stages of the universe origination,
following by matter and antimatter annihilation, a small initial asymmetry between the
number of particles and antiparticles has a consequence of final domination of particles
over antiparticles, realized in a current Universe. Just this final asymmetry of matter and
antimatter, in accordance to proposed dynamic mechanism of [Bivacuum - Matter]
interaction, is a potential source of the excessive free energy.
The formalization of proposed mechanism of Bivacuum free energy conversion to
energy of elementary particles/fermions is presented below for the case of virtual pressure
waves of positive and negative quantized energy (VPWq.
In accordance to rules of combinational resonance of Bivacuum virtual pressure waves
with elementary particles, we have the following relation between quantized energy and
frequency of VPWq and energy/frequency of triplets C  W pulsation of sub-elementary
fermions in resonance conditions:
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EVPW  VPWi  q0i  CWi  R0 B
or : EVPW  qm0i c2  Rm0i c2  mVv2  Rm0i c2  m0
i c2v/c2
R
or : q  R  v/c
2
R
R  1  v/c2; q  1,2,3. . . integer numbers)
    19.2
    19.2a
    19.2b
where the angle frequency of de Broglie waves is: B1,2,3 and:
B  /2mVLB2  mVv2/2     19.3
The important relation between translational most probable velocity of particle (v) and
quantization number (q, corresponding to resonant interaction of Bivacuum VPWq i
with pulsing particles of corresponding generation (i  e,p,n, derived from (19.2b) is:
v  c q21
q2
1/2
    19.4
At the conditions of triplets fusion, when q  1, the translational velocity of particle is
zero: vq1  0. When the quantized energy of VPWq, corresponds to q  2, the resonant
translational velocity of particle should be: vq2  c  0.866  2,6  1010cm/s. At q  3,we
have from (19.4): vq3  c  0.942  2,83  1010cm/s.
On the other hand, if velocity of particles is high enough and corresponds to q  1,5 in
(19.4), their pull-in range interaction with excited VPWq2 can accelerate them up to
conditions: q  2, v  2,6  1010cm/s. In turn, if the starting particles velocity corresponds
to q  2,5, their forced resonance with even more excited VPWq3 should accelerate them
up to conditions: q  3, corresponding to v  2,83  1010cm/s. The described mechanism
of Bivacuum - Matter interaction can be a general physical background of all kinds of
overunity devices (Kaivarainen, 2004-2006).
In the case of quasi - symmetric Bivacuum, the excitation of high-frequency VPWq2,3...
, absorbed by the paired sub-elementary fermions of the triplets  F  Fx,y  F zi is
not the energy consuming process, as far the sum of positive and negative virtual pressure
waves is close to zero:
EVPWq
i  EVPWqi  0
Just this condition may provide the elementary particles (triplets) acceleration and
overunity effect, taking into account (19.1c) and domination of particles over the
antiparticles.
Virtual Bivacuum dipoles have the mass |mV  mV |  m0 and charge |e  e |  e0
symmetry shift smaller, than the rest mass and elementary charge of real sub-elementary
fermions and antifermions.
The reasons preventing the fusion of virtual particles and antiparticles to real triplets are
follows:
a) the frequency of their C W pulsation is lower than fundamental Compton’s one:
CWVir  0i  m0i c2/ because of the above mentioned inequalities;
b) it is not provided by tangential/rotational velocity of Bivacuum fermions, but by the
translational velocity of Bivacuum bosons.
However, this fusion may happen as a result of acceleration virtual sub-elementary
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fermions and antifermions in strong electric or gravitational fields, providing a
pull-in-range resonance conditions of their pulsation with basic virtual pressure waves
VPWq1 .
The formation of Cooper pairs of bivacuum fermions and
antifermions: BVF0,  BVF0, as, where the asymmetric BVF0, and BVF0, of opposite
spins and opposite charges, rotate in opposite directions (clockwise and anticlockwise)
around common axis in electric and gravitational fields is possible. The linear
polymerization of these pairs may lead to formation of closed or open doubled virtual
microtubules VirMT :
VirMTBVF BVF  Pt,r BVF0,  BVF0, S0as     19.4a
where: Pt,r is a number of pairs, forming virtual microtubules, depending on their
length and correlation time of Bivacuum fluctuations.
These structures are not responsible for exchange of spin, momentum and energy in
contrast to Virtual Guides and their bundles: Nt,r 
n
 VirGSME S  R
x,y,z
i
,
connecting remote and tuned elementary particles of Sender and Receiver (see chapter 13).
However, they may be responsible for storage and processing the information in Bivacuum
with properties of quantum computer.
At certain conditions the double virtual microtubules and double virtual guides may
turn to single ones (see next section). The single Virtual Microtubules (closed or open) can
be assembled from Bivacuum bosons BVB  V  V  by ’head-to-tail’ principle:
VirMTBVB  Pt,r BVB     19.4b
or : V  V   V  V   V  V . . . . V  V Pt,r     19.4c
The asymmetric BVBas may have the uncompensated mass and charge, like asymmetric
Bivacuum fermions BVF

as
. The disassembly of double Virtual microtubules:
VirMTBVF BVF and VirGSME S  R to asymmetric Bivacuum fermions and
antifermions may occur in strong electric or gravitational fields due to these Bivacuum
dipoles opposite symmetry shift and opposite by direction disjoining action of external
Coulomb force on positive and negative Bivacuum dipoles. This process in regular (non
superconducting) capacitors can be accompanied by discharge in form of spark between the
electrodes.
The disassembly of double VirMTBVF BVF can be accompanied by formation of
single Virtual
Microtubules not only from Bivacuum bosons, but also from Bivacuum fermions and
antifermions of opposite charge and mass symmetry shift and length, determined by
number of Bivacuum dipoles in microtubules Pt,r:
VirMTBVF BVF  Pt,r BVF0,  BVF0, S0as
disassembly
E,G fields
    
   VirMTBVF  VirMTBVF   Pt,r BVF as  Pt,r BVF as
    19.5
    19.5a
where: VirMTBVF  Pt,r BVF as, VirMTBVF  Pt,r BVF as are single
virtual microtubules, formed by Bivacuum fermions and antifermions with
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resulting-uncompensated positive and negative symmetry shifts of charge and energy,
correspondingly.
These ’trains’ of asymmetric Bivacuum dipoles of opposite resulting charge, kinetic
energy and momentum, composed by ’head-to-tail’ principle, may move in opposite
directions with acceleration in strong electric (E) or gravitational (G) fields. The spins of
polymerized Bivacuum fermions or antifermions in this case are the additive values and the
resulting spin of such constructions is too big to be stable. As a consequence of energy
minimization, these ’trains’ of Bivacuum fermions and antifermions turns to ’trains’ of
Bivacuum bosons of opposite polarization (19.4b):
Pt,r BVF as  Pt,r BVBas  VirMTBVB
Pt,r BVF as  Pt,r BVBas  VirMTBVB
    19.6
    19.6a
In contrast to single VirMTBVF or VirMTBVF , the single VirMTBVB and doubled
VirMTBVF BVF
 like the VirGSME S  R, connecting elementary particles of Sender
and Receiver, are neutral and have a bosonic properties.
The rotational and translational acceleration of the doubled and mono Virtual
Microtubules and Virtual Guides under the influence of basic virtual pressure waves of
Bivacuum: VPWq1 in ’pull-in-range’ conditions is a primary source of the ether ’free’
energy.
The similar resonant interaction of pulsing real elementary particles with excited high
frequency Virtual pressure waves (VPWq1  of Bivacuum, accelerating them is a
secondary source of energy for overunity devices.
The action of basic VPWq1 of lowest frequency on asymmetric Bivacuum dipoles and
virtual particles of each of three lepton generation is opposite to their action on real
particles. The basic virtual pressure waves increases the velocity and kinetic energy of
virtual particles and decreases those of real ones.
The described mechanism of Bivacuum resonant interaction with virtual and real
particles, can be a general background of all kinds of overunity devices (Kaivarainen, 2004;
see also Naudin’s web site "The Quest For Overunity":
http://members.aol.com/jNaudin509/).
The coherent electrons and protons of hot plasma in stars also may get the additional
energy from high-frequency virtual pressure waves of Bivacuum VPWq2,3.. , excited by
strong gravitational and/or magnetic fields of stars and black holes. The fusion of
elementary particles from sub-elementary fermions, accompanied by huge energy release,
also is possible in such conditions.
19.2 Possible mechanism of high-frequency VPWq2,3.. excitation in Bivacuum
The mechanism of high-frequency VPWq2,3.. excitation, necessary for elementary
particles (electrons) acceleration, can be similar to excitation of acoustic waves in
superfluid liquid (helium). It was shown theoretically, using Gross - Pitaevsky equation
(Leadbeater, et.al. 2001), that recombination of two vortex ring (toruses) of the opposite
direction of rotation in superfluid liquid is accompanied by sound emission. The
reconnections produce two highly elongated rings and two sound pulses. The streched rings
rapidly shrink into two smaller vibrating which move outwards.
In Bivacuum the like mechanism of virtual sound emission, meaning the excitation of
high-frequency virtual pressure waves: VPWq2,3.. can be a result of Bivacuum dipoles
collision, annihilation, recombination and interconversions between different lepton
generation. On macroscopic scale the emission of VPWq2,3.. and virtual spin waves
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VirSWq2,3..
1/2 can be a consequence of the conversion of double/twin Virtual Guides and
Virtual Microtubules, formed by virtual Cooper pairs of Bivacuum fermions
[BVF BVFi to pair of single VirGBVBi and VirMTBVBi , formed by Bivacuum bosons
BVB  V  V of opposite polarization (see Fig.14):
VirGBVFBVF E,H,Gfields    2VirGBVB  VPWq2,3..  VirSWq2,3..1/2
VirMTBVFBVF E,H,Gfields    2VirMTBVB  VPWq2,3..  VirSWq2,3..1/2
    19.7
    19.8
The process of dissociation of double virtual microtubules to single ones is
accompanied by conversion of rotational kinetic energy of Bivacuum dipoles to
translational one. The direction of translational propagation of single VirMTBVB and
VirMTBVB of opposite resulting polarization is also opposite. It is a condition of keeping
permanent the mass/energy symmetry shift of Bivacuum dipoles, as a condition of energy
conservation.
The coherent C  W pulsation of the excited Virtual guides and Virtual microtubules
also may be a source of high frequency VPWq2,3.. and virtual spin waves VirSWq2,3..
1/2 :
VirMTBVFBVFC  VirMTBVFBVFW  VPWq2,3..  VirSWq2,3..1/2     19.9
The transitions, like 19.7 and 19.8 in superfluid Bivacuum may occur under the action
of strong enough electric, magnetic or gravitational fields. It is possible also in conditions
of electric discharge in condensers.
The described source of these high frequency virtual pressure waves: VPWq2,3.. ,
accelerating the electrons in Searl, Bearden and lot of other overunity devices, can be
infinitive, because of spontaneous tendency of Bivacuum dipoles to self-assembly in form
of double Virtual guides or VirMT and their ability to disassembly in strong permanent and
alternating fields.
Bivacuum is the active medium, able to self-organization in nonequilibrium conditions,
forming complex structures of VirMT (open and closed) and VirGSME (open structures,
connecting remote elementary particles).
A possible ways to get the described high frequency virtual waves VPWq2,3.. for
extracting a ’free energy’ from Bivacuum are follows:
1) gravitational fields: natural and artificial, generated by centripetal acceleration of
rotating cylinder or disk;
2) static and pulsing electric and magnetic fields, like in Biefeld-Brown and
Podkletnov - Modanese effects, accompanied the discharge in capacitors and thrust at high
voltage conditions;
3) rotation of magnets system, affecting the thrust of system, self-acceleration and its
effective mass variation (magneto-gravitational Searl effect);
4) combination of static and saw-shape magnetic fields (the Bearden motionless
electromagnetic generator), providing overunity energy output.
20 Explanation of Biefeld-Brown (B-B) effect, based on Unified Theory
When a high voltage (~30 kV) is applied to a capacitor, whose electrodes have different
dimensions, the capacitor experiences a net force toward the smaller electrode. The Biefeld
- Brown (B-B) effect may have applications to vehicle propulsion in space. The physical
basis for the Biefeld - Brown effect (1929) is not understood in the framework of existing
paradigm.
Thomas Valone (http://www.integrity-research.org/) define electrogravitics as
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“electricity used to create a force that depends upon an object’s mass, even as gravity
does”.
Confirmed experimentally Biefeld - Brown (B-B) thrust effect reflects the appearance
of net force in asymmetric capacitors of unknown nature, increasing with voltage. In early
works of Brown and his patents the statement was done, that the sign of thrust is dependent
on relative position of the electrodes and is directed from bigger negative to smaller
positive electrode. The corresponding net force of B-B effect may increase or decrease the
effective mass of capacitor. This effect is existing in the air and in smaller extent in vacuum
in the process of discharge.
Later it was proved, that the B-B effect is independent of polarity of applied voltage to
electrodes and always directed to smaller electrode (Bahder and Fazi, 2003). It is
independent on the orientation of capacitor as respect to plane of the Earth surface. These
experiments point that B-B effect is not related to gravitational field (Bahder and Fazi,
2003).
The B-B effect in vacuum chamber was confirmed, using two dimensional
asymmetrical capacitor modules. The corresponding patent was granted to author Jonathan
Campbell: NASA patent application US6411493 ” Apparatus and Method for generating a
thrust using a two-dimensional asymmetrical capacitor module ” (June 25, 2002 ).
In this work, the first conductive element of each of two capacitors on the opposite ends
of rotating in plane rod, was a hollow or solid cylinder. The second conductive element of
capacitor was a flat disk or a dome. A dielectric was disposed between the first conductive
element and the second conductive element. The system also includes a high voltage source
having first and second terminals connected respectively to the first and second conductive
elements of two capacitors on the rod. Special test confirms that the thrust observed is not
the result of the ejection of electrons backward.
All known theoretical explanations do not explain the existing of B-B effect in vacuum
(see site of J-L Naudin: http://members.aol.com/jnaudin509/) and (Bahder and Fazi, 2003).
In accordance to our theory of the elementary particle propagation in empty space
(bivacuum) or space, filled with material (dielectric), transparent for these particle, this
process represents the stochastic jumps between secondary anchor sites (AS), accompanied
by [C  W pulsation of particle. These anchor sites represent the result of elementary
particle virtual replica spatial multiplication: VRMt,r (see sections 7.5 and chapter 13).
The VRMt,r is a consequence of modulation of basic Bivacuum virtual waves (VPWq1
and VirSWq1) by de Broglie waves of elementary particles (protons, neutrons and
electrons) in the volume of electrodes of capacitors. The most probable separation between
VR or secondary AS is equal to de Broglie wave length of elementary particle, generating
AS: B  h/p, depending, in turn, on most probable particle’s momentum p.
The energy and charge conservation law in the absence of external field in equilibrium
conditions demands, that the resulting energy/charge of all activated anchor sites should be
zero. For this end we have to assume that all secondary anchor sites (AS) are composed
from three pairs of conjugated and correlated Cooper pairs of asymmetric Bivacuum
fermions of different generation i  e,, of opposite spins, charge and mass symmetry
shifts, compensating each other (eq. 7.46):
ASe,
N
 3BVF  BVF ni  VRMe,p,n
ca, an
    20.1
At zero voltage between the cathode (ca and anode (an) of capacitors these secondary
anchor sites represent the multiplication of virtual replicas (see chapter 13) of the protons,
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neutrons and electrons of the electrodes in space between them VRMe,p,n. The density
and ordering of secondary active sites, generated by the cathode AScate,  and anode ASane, 
is determined by density and ordering of elementary particles in composition these
electrodes.
Fig. 14. (a) three Cooper pairs of symmetric Bivacuum fermions in primordial Bivacuum:
3[BVF0
  BVF0  i, as a part of double coherent Virtual microtubules (VirMTi). This
symmetric structures do not rotate around the main common axis. Only the internal rotation
of torus (V and antitorus (V of Bivacuum dipoles takes a place;
(b) in strong electric and gravitational fields the symmetric Bivacuum fermions and
antifermions pairs turns to asymmetric three Cooper pairs Bivacuum fermions in secondary
Bivacuum, rotating around common axis (X). These structures may be assembled to
coherent Virtual microtubules VirMTi (open or closed) or nonlocal Virtual guides
(VirGSMEi  of spin, momentum and energy (always open, connecting remote elementary
particles). The VirGSMEi are responsible for entanglement between remote ’tuned’
elementary particles of close frequency of C  W pulsation: roti  0i  m0i c2/. The
secondary ’anchor sites’ of elementary particles also have a similar structure:
AS i  3BVF BVF  i;
(c)  (d) are the result of dissociation of double virtual microtubules VirMTBVFBVF 
i to
single microtubules of Bivacuum bosons with opposite polarization VirMTBVBi and
resulting charge in electric field of condenser, propagating in opposite direction under the
resonant interaction with basic virtual pressure waves (VPWq1 :
3BVF BVF  i  3BVB  i  3BVB  i
As a result of this dissociation the rotational kinetic energy of double VirMTBVFBVF 
i
turns to translational kinetic energy of single VirMTBVBi , providing the same Bivacuum
dipoles symmetry shift and translational velocity, corresponding to Golden Mean condition
(v2  c2. The latter is stimulated by resonant exchange interaction of VirMTBVFBVF 
i
and VirMTBVBi with basic Bivacuum VPWq1
i with frequency 0i  m0i c2/. At certain
asymmetric conditions the thrust occurs as a result of uncompensated virtual pressure, acting
on target/condenser, produced by opposite virtual trains (linear assembly) of Bivacuum
bosons of different density of kinetic energy.
The increasing of Bivacuum dipoles symmetry shift in strong electric field between the
electrodes of capacitors should be accompanied by the following stages, describing the
Biefeld - Brown effect (Fig.14):
1) the Cooper pairs, forming secondary active sites AScate,  and ASane, , near cathode
and anode, correspondingly, representing their primary macroscopic virtual replica or ether
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body (section 13.3), start to rotate around their main axis, as a result of charge/mass
symmetry shifts in Bivacuum fermions BVF
 and antifermions BVF
 , induced by electric
field;
2) when the voltage increasing, the rotating AScate,  and ASane,  start to polymerize,
forming double virtual microtubules VirMTBVFBVF and virtual guides
VirGSME S  R. The polymerization occur due to Coulomb attraction between
polarized Bivacuum fermions of AScat,an near cathode and anode. At this stage partial
conversion of number of AS to photons (20.1 a,b), accompanied by glowing, is possible
(see Fig. 4):
N
 ASe,
N
 3BVF  BVF ni  VRMe,p,n
ca, an
     20.1a
photon   F  FS0 F  FS1  F  FS0     20.1b
Two side pairs of neutral photon represent a Cooper pairs with zero spin. The central pair
F  FS1 have the uncompensated integer spin and energy (Eph hph. This structure
determines the empirical properties of photon;
3) the increasing of uncompensated charge (opposite for BVF
 and BVF
  with
increasing voltage, their opposite interaction force with external E-field is followed by
dissociation of the double VirMTBVFBVF and double VirGSME S  R to single ones.
This process is accompanied by conversion of Bivacuum fermions and antifermions to
Bivacuum bosons of opposite charge and mass symmetry shifts (Fig.14 c,d):
Pr, tBVF BVF as
voltage Pr, tBVB  Pr, tBVB     20.2
The number of Bivacuum dipoles Pt,r in metastable neutral double VirMTBVF and
VirGSME S  R is dependent on: (a) the correlation time (t) of decoherence effects in
Bivacuum, dependent on fluctuations of particles in the volume of the electrodes and (b)
the length (r) of microtubules, dependent on the voltage between the electrodes, providing
the charge symmetry shift and Coulomb attraction between BVB  BVB of opposite
polarization.
The 1st factor means, that the more ordered is a structure of the electrodes and
dynamics of their lattice and particles, the bigger is probability of the anchor sites (AS)
polymerization and corresponding values of Pt,r and Pt,r, which determines the
resulting kinetic energy of virtual trains.
The probability of dissociation stage (20.2) is related to overcoming the Coulomb
attraction between Bivacuum fermions of opposite charges in each Cooper pairs.
Consequently, this probability should increase with increasing the dielectric constant in
space between the electrodes. One may anticipate, that if the space between the electrodes
is filled instead of vacuum with dielectric material of bigger permittivity, than that of
bivacuum, the B-B effect should increase. This author suppose, that this disjoining stage
can be stimulated also by applying of electrostatic field, normal to orientation of main axis
of double VirMTBVF and VirGSME S  R. The magnetic field also may enhance the
disjoining effect due to opposite Lorentz force, acting on positive and negative Bivacuum
fermions. The resulting spin and charge of the double virtual microtubules and guides are
zero, like each of Cooper pairs, forming them.
4) the dissociation of double virtual microtubules to single ones
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VirMTBVB  Pr, tBVB is accompanied by conversion of rotational kinetic energy of
Bivacuum dipoles to translational one. The direction of translational propagation of single
VirMTBVB and VirMTBVB of opposite resulting polarization of Bivacuum bosons is also
opposite. It is a condition of keeping permanent the mass/energy symmetry shift of
Bivacuum dipoles, as a condition of energy conservation.
For example, the train: Pr, tBVB of positive resulting charge accelerates from
anode to cathode and with negative resulting charge: Pr, tBVB accelerates in opposite
direction towards the anode. The resulting spin of disjoined mono virtual trains, composed
from bivacuum bosons is zero, as each of BVB. The resulting opposite charge of each of
trains is equal to uncompensated charge of only one Bivacuum dipole, as far all internal
charges of adjacent torus (V and antitorus (V, assembling the train, compensate each
other. This means that the charge density of such trains is much lower than that of the
electron or even single asymmetric Bivacuum dipole;
5) each of these two opposite directed virtual trains from asymmetric bivacuum
fermions and antifermions VirMTBVB  Pr, tBVB may interact with similar ones of
the same lepton generation (i  e,, and resulting charge, moving in the same direction.
Corresponding trains association occur due to exchange by cumulative virtual clouds
CVC, emitting and absorbed in the process of BVB pulsation of adjacent trains between
corpuscular and wave phase: C  W. As a result, the similar trains organize themselves in
the beams of virtual trains
Beam  Lc  VirMTBVB  Lc  Pr, tBVB     20.3
where the number of virtual trains in beams Lc is dependent on coherency (c)
between C  W pulsation of all BVB in trains, composing beams.
This stage of B-B effect is possible only in primary condition of high coherency of AS,
generated by coherent elementary particles in the volume of one or both electrodes of
capacitor, like in experiments with superconducting cathode, described below.
The primary source of ’free’ energy taped from Bivacuum (see section 19.1) is the
acceleration of rotational/tangential motion of the doubled Virtual Microtubules and Virtual
Guides and translational acceleration of mono VirMT and VirGSME under the influence of
basic virtual pressure waves of Bivacuum: VPWq1 in ’pull-in-range’ conditions. The latter
can be achieved as a result of acceleration of single virtual trains and their beams at strong
enough voltage or conversion of rotational energy of double trains
Pr, tBVF BVF as to translational of single ones after their dissociation (20.2).
This mechanism explains the ’overunity’ effects of asymmetric B-B condensers in the
process of their periodic discharge and restoration of virtual trains and beams kinetic
energy after partial scattering on elementary particles of screens and detectors. The losses
on dissipation as a result of scattering of ’virtual beams’ on elementary particles of screen
are compensated by the energy exchange of beams with VPWq1 . A strong interaction
between virtual trains, composing beams in the process of coherent C  W pulsation of all
BVB provides the collimated beam, like the laser one. The latter unusual phenomena,
following from out theory, obviously occur in experiments of Podkletnov and Modanese,
described in the next section.
The uncompensated kinetic energy, obtained by virtual trains in space between
asymmetric electrodes at high voltage provides the capacitor thrust B-B effect.
The stages (1-4), described above, are preconditions for electric discharge in form of
spark between electrodes even in vacuum, i.e. in the absence of avalanche ionic process
and the induced electron emission from cathode.
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The formation of the discharge virtual beams (stage 5) from virtual trains is also
accompanied by very fast and strong jump of conductivity in vacuum conditions, however,
it is not followed by regular spark.
This effect, discovered by Podkletnov and Modanese, is discussed in next section.
Let us analyze the force acting on polarized Bivacuum fermions and antifermions in
electric field and corresponding acceleration.
From the basic formulas of our theory (3.10-3.11) we get for momentum of asymmetric
Bivacuum fermions BVF
 or BVF
 , as a part of secondary anchor sites (20.1):
PmVmV  mVv vc  mV  mV c  mVc  1  v/c2 m0c     20.4
Using interrelation between the mass and charge symmetry shift (4.8a):
mV  mV  mV e
2  e2
e2
    20.5
we get for momentums of Bivacuum fermions as a mass and charge dipoles:
PmVmV  mVv vc  mVc
e2  e2
e2
 mV

c
e2  e2 c2
e2
 PeVeV     20.6
Taking the time derivative from the left and right parts of (20.6), we get the force,
acting on asymmetric Bivacuum dipoles, dependent on velocity of dipoles (v). The
dependence of this force on current of dipoles: I  ev e2  e2 1/2c and its alternation
with time dI/dt we get, taking into account, that from (4.9) e2  e2 c2  e2v2 :
FmVmV  dPdt 
1
c
dmVv2
dt  mV
 dv
dt
v/c3
1  v/c2  2
v
c 
 2m0e0c2 I
dI
dt  FeVeV  mV
aeff
    20.7
    20.7a
where: e02  |ee |; mV  m0/ 1  v/c2 .
The lower part of this formula (20.7a) characterize the interaction of charged virtual
groups with alternating electric field between condenser electrodes and the upper part
(20.7) - the corresponding oscillation of momentum of these dipoles.
The effective acceleration of asymmetric Bivacuum dipoles in space between the
electrodes (aeff, dependent on the instant velocity of dipoles (v  vt), can be derived from
(20.7 and 20.7a) as:
aeff FmVmVmV 
dv
dt
v/c3
1  v/c2  2
v
c 
 2 1  v/c
2
e0c2 I
dI
dt 
FeVeV
mV
    20.8
    20.8a
We can see from this formula, that aeff  dv/dt at condition:
v/c3
1  v/c2  2
v
c  1     20.9
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assuming, that v/c
3
1v/c2  2 vc , we get v ~ c/2. In general case the increasing of the
effective acceleration itself (aeff with velocity should be taken into account at calculations.
The kinetic energy, acquired by each asymmetric Bivacuum dipole in the process of
discharge in the condenser is:
Tk  12 mV
  mV c2  12 mV
vt2
i
or : Tk  12 mV
aefft2  12 mV
 aeffvt d
2
i
    20.10
    20.10a
It is increasing with time of acceleration (t  d/vt and, consequently, with increasing
of separation (d) between the dipole and the electrode of the opposite charge at the moment
of discharge.
The bigger is separation, the bigger is time of acceleration of opposite virtual trains:
Pr, tBVB and Pr, tBVB and their kinetic energy in the moment of its partial
dissipation on the electrodes and momentum exchange with elementary particles of the
electrodes. The resulting in thrust of capacitor, is realized in the process of discharge
between the asymmetric electrodes, accompanied the B-B effect.
The total energy of Bivacuum bosons and their trains (EBVB is determined only by the
kinetic energy of their translational propagation in space. The rest mass of BVB is zero
(m0  0 in contrast to triplets of elementary particles and double VirGSME and VirMT,
where the rest mass and elementary charge is provided by rotation around the common axis
with Golden mean tangential velocity.
The total and kinetic energy of virtual trains of BVBq1 accelerated up to Golden mean
condition (v/c)2    0.618 under the action of basic Virtual pressure waves (VPWq1  is
equal to
EVirTr  Pr, t  EBVB  Pr, t  q1 
 Pr, t mVv2  Pr, t 2Tk  Pr, t  m0c2
    20.10b
    20.10c
Our approach explains also, why the excessive virtual pressure VirP and
corresponding thrust in B-B effect are directed to smaller electrode of capacitor.
Our starting conditions are as follows:
1. In accordance to stage (3) of proposed above mechanism of B-B effect, the nucleons
(protons and neutrons) and electrons of the cathode (cat) and anode (an) at certain voltage
may generate positive and negative virtual trains from Bivacuum bosons of opposite
polarization:
Pr, tcatBVFBVF as
voltage Pr, tcatBVB  Pr, tcatBVB
Pr, tanBVFBVF as
voltage Pr, tanBVB  Pr, tanBVB
    20.11
    20.11a
The numbers of positive and negative Bivacuum bosons in corresponding trains Pt,r
and Pr, t is dependent on the correlation time (t) of decoherence effects in Bivacuum,
dependent on fluctuations of particles in the volume of the electrodes and the length (r) of
microtubules. The density of secondary active sites, generated by the cathode AScate,  and
anode ASane,  is determined by density of elementary particles of corresponding lepton
generation (electrons and tauons) in composition these electrodes. The more ordered is
structure of the electrodes and dynamics of their particles, the bigger are corresponding
Pt,r and Pt,r and corresponding virtual trains length.
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The resulting virtual pressure, acting on positive anode VirPran , is determined by the
total kinetic energies of negatively charged virtual trains, composed from negative
Bivacuum bosons, originated from Bivacuum fermions of secondary active sites AS in
vicinity of cathode and anode itself:
VirPran  Tcat  Pr, tcat  Tan  Pr, tan  Tcat  Pr, tcat     20.12
The opposite virtual pressure, acting on negative cathode is, correspondingly:
VirPrcat  Tan  Pr, tan  Tcat  Pr, tcat  Tan  Pr, tan     20.12a
Taking into account the dependence of kinetic energy of asymmetric Bivacuum dipoles
on time of acceleration, dependent on separation (d) between dipoles and the electrode of
opposite charge in the moment of discharge (20.10a): Tk  12 mV a
eff
vt d2 we may assume
that in (20.12): Tcat  Tan and in (20.12a): Tan  Tcat . Consequently, 20.12 and 20.12a
can be simplified to:
VirPran  Tcat  Pr, tcat
VirPrcat  Tan  Pr, tan
    20.13
    20.13a
As far the negative and positive symmetry shifts for Bivacuum fermions and
antifermions and separation (d), which determine the values of Tcat and Tan are equal, these
kinetic energies are equal also: Tcat  Tan  Tk.
The excessive virtual pressure, acting on the anode can be positive or negative,
depending on sign of Pr, tcat  Pr, tan e,p,n. It can be expressed as:
VirPre,p,n  VirPran  VirPrcat e,p,n  Tk  Pr, tcat  Pr, tan e,p,n     20.14
where: the number of negative Bivacuum bosons hitting the anode, proportional to
number of AS and number of coherent elementary particles: electrons (e), protons (p) and
neutrons (n), generating them can expressed via their density and volume of cathode,
occupied by them:
 Pe,p,nr, tcat  3NAScate,p,n  3nenpnncat  Slcat     20.15
the maximum number of positive Bivacuum bosons hitting cathode, generated by
elementary particles of anode, is also dependent on density of elementary particles in the
anode nenpnnan:
Pmaxr, tan  3NASan  3nenpnnan  Slan     20.15a
Putting 20.15 and 20.15a to 20.14, we get for uncompensated virtual pressure, acting on
smaller electrode in the moment of discharge:
VirPr  VirPran  VirPrcat 
 3Tke,p,n  nenpnncat  Slcat  nenpnnan  Slan cos
or : VirPran  3Tkp,n  npnncatcoscat  Slcat  npnnancosan  Slan 
    20.16
    20.16
    20.16
We assume here, that the density of kinetic energy, provided by Bivacuum fermions
and antifermions of the electron’s anchor sites in space between the electrodes is much
less, than that of protonic or neutronic AS: 3Tkene  3Tkp,nnpnncat as far
Tke/Tk
p,n  me/mp,n  1/1800 and from 20.10a:
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3Tk
p  3Tkn  3Tkp,n  32 mV
aefft2 
3
2 mV
 aeffvt d
2  32 mV
v2
    20.17
    20.17
where: (mV  m0/ is the Golden mean mass of asymmetric Bivacuum dipoles;
v   c is the Golden mean velocity of this dipole.
The maximum kinetic energy of single BVBq1 , accelerated under the action of basic
VPWq1 is determined by Golden mean condition (see 20.10b and 20.10c).
The coscat,an is a correlation factor of the anchor sites of cathode and anode. The cat,an
is the average deviation angle between the main axes of the AScat,an and direction of virtual
trains propagation in the electric field of capacitor in the moment of discharge. Easy to see,
that correlation factor is maximum at coscat,an  1, i.e. at cat,an  0. The products of the
surface of cathode and anode (S) on their thickness (l): Slcat  Vcat and Slan  Van are
equal to volumes of these electrodes. The virtual beams, composed from Bivacuum bosons
of the anchor sites of one electrode scatter on corresponding nucleons of the opposite
electrode. The bigger is the mass of the cathode as respect to anode, the bigger is
transferred kinetic energy from cathode to anode:
VirPran  mVvcat2  Pr, tcat  mVcan2  Pr, tan     20.18
We may see from (20.16b), that the bigger is difference between the dimensions of the
electrodes of capacitors the bigger is uncompensated virtual pressure VirPr, acting on
smaller electrode. Consequently, our explanation of B-B effect is in accordance with
experiment.
For the lifting effect the resulting kinetic energy of all coherent virtual particles,
scattering on elementary particles of the electrode Tkres should overcome the energy of
gravitational attraction of capacitor (mCap to the Earth (M:
Tres k  EG  G mCapMr     20.19
The lifting effect was demonstrated by Naudin (http://members.aol.com/jnaudin509/).
The proposed mechanism of B-B effect, mediated by virtual trains of asymmetric
Bivacuum fermions and antifermions, originated from the anchor sites of elementary
particles of the electrodes can be verified using photo films. Corresponding experiments
can be performed, like in experiments of Sue Benford (2001) and Fredericks (2002),
discussed in section 16.2. The correlated tracks on photoemulsion, produced by coherent
charged virtual clusters are anticipated. The collective and coherent properties of the
conductivity electrons in the electrodes of capacitor are the important factor, which should
increase the correlation factor (cos and B-B effect, if our explanation is right. For its
verification this author propose to make the electrodes of capacitors from the magnets of
paramagnetic materials, where the electrons dynamics is ordered and correlated much
more than in regular metals.
The B-B effect revealed by Podkletnov and Modanese (2001; 2003) confirms already
the importance of the electrons and other interrelated elementary particles (protons and
neutrons) coherence in the volume of superconducting cathodes.
The capacitors with specific asymmetric shape of the electrodes, like separated
hemispheres, cones or pyramids with Golden mean proportions, may provide the
asymmetric repulsion force between two opposite electrodes and corresponding thrust in
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the moment of discharge. Such capacitors where named: Virtual Jet Generators (VJG), see
[Kaivarainen, http://arXiv.org/abs/physics/0003001 (version 2000, section 10.2)].
20.1 Explanation of Podkletnov and Modanese experiments
with superconducting electrode
A device has been built and tested, in which a ceramic superconducting cathode and a
copper anode cause electrical discharges in low pressure gases, at temperatures between 50
and 70 K (Podkletnov and Modanese, 2001; 2003). The electrodes are connected to a
capacitors array charged up to 2000 kV; peak currents are of the order of 104 A. The
cathode has the diameter of 10 cm.
The discharge is organized between the superconducting ceramic emitter - cathode and
anode. The superconducting cathode has the shape of a disk. The anode is a copper disk
with similar diameter of 10 cm and the thickness of 1.5 cm. The design permits the creation
of high vacuum inside the chamber or to fill the whole volume with any gas. The distance
between the electrodes can vary from 15 to 40 cm in order to find the optimum length for
each type of the emitter.
In discharges at voltage above 500 kV two new phenomena were observed in
superconducting state of cathode:
1st phenomena - the discharge does not look like a spark (like in the case of cathode in
non superconducting state). It is a flat, glowing discharge, which originates from the whole
surface of the superconducting electrode.
In accordance to our approach this flat discharge can be considered as a primary virtual
replica - the ’ether body’ of superconducting flat part of cathode;
2nd phenomena - the radiation pulse is emitted at the discharge, which propagates
orthogonally to the cathode, towards the anode and beyond it in a collimated beam, without
any or very small attenuation. The radiation pulse carries kinetic energy about 104 J.
The origin of this radiation the authors - Podkletnov and Modanese failed to identify.
However, the electromagnetic nature of beam was excluded, as far the screening effect of
Faraday cage and metal plate was absent. This author explain unusual radiation, as a
virtual beams, composed from filament-like polymerized asymmetric Bivacuum bosons
(fig.13c or 13d). The collimated, laser type property of beam is a consequence of exchange
interaction between its filaments by mean of cumulative virtual clouds (CVC emitted 
absorbed in the process of Bivacuum dipoles C  W pulsation.
The discharge chamber was evacuated to 1.0 Pa. The liquid nitrogen was pumped into a
tank inside the chamber that contacts the superconducting emitter-cathode. Simultaneously
a current is sent to the solenoid that is wound around the emitter in order to create a
magnetic flux inside the superconducting ceramic disk. When the temperature of the disk
falls below the transition temperature (usually 90 K) the solenoid is switched off. The
experiment can be carried out at liquid nitrogen temperatures or at liquid helium
temperatures at 40-50 K.
The anomalous radiation emitted is measured along the axis line which connects the
center of the emitter with the center of the anode. Laser pointers were used to define the
projection of the axis line and momentum sensitive detectors were placed at the distance of
6 m and 150 m from the discharge chamber.
Regular pendulums were used as a detectors of the radiation pulses coming from the
emitter/cathode. The pendulums consisted of spheres of different materials hanging on
cotton strings (80 cm long) inside glass cylinders under vacuum. The spheres had typically
a diameter from 10 to 25 mm and had a small pointer in the bottom part. A ruler was
placed in the bottom part of the cylinder, 2 mm lower than the pointer. The deflection was
observed visually using a ruler inside the cylinder. The significant variations in the
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amplitude of the impulse for repeated discharges where observed.
Various materials were used as a spheres of the pendulum: metal, glass, ceramics,
wood, rubber, plastic. The tests were carried out when the installation was covered with a
Faraday cage and ultra high frequency EM radiation absorbing material and without them.
The discharge chamber was separated from the pendulums with 30 cm thick brick wall and
a 25 mm thick list of steel with the dimensions 11.2 m. The pendulums that were situated
150 m away were additionally shielded by brick walls of 80 cm thickness.
The discharge at room temperature (in regular conducting state of the cathode) in the
voltage range from 100 kV to 2000 kV was similar to a discharge between metal electrodes
and consisted of a single spark. When the superconductor was cooled down below the
transition temperature, the shape of the discharge blow 500 kV changed in such a way that
it did not form a direct spark between the two electrodes, but the sparks appeared from
many points on the superconducting emitter and then moved to the anode. When the
voltage was increased to 500 kV the front of the moving discharge became flat with the
diameter corresponding to that of the emitter. This flat glowing discharge separated from
the emitter and moved to the target electrode with great speed. For maximum distance
between the emitter and the target (about 1 m) it is possible to see the flat glowing sparkle
that jumps from the emitter to the target. When the distance is reduced to 0.25 m the time
of the discharge as defined by the photo diode is between 105 and 104 s. The peak value
of the current at the discharge for the maximum voltage (2000 kV) is of the order of 104 A.
Using the Geiger counter and of X-rays sensitive photographic plates did not yield any
signature of X-rays.
It was found out that high voltage discharges organized through the superconducting
emitter kept at the temperature of 50-70 K were accompanied by a very short pulse of
radiation coming from the superconductor and propagating along the axis line connecting
the center of the emitter-cathode and the center of the anode in the same direction as the
discharge. The radiation appeared to penetrate through different bodies without any
noticeable loss of beam strength. It acted on small interposed mobile objects like a
repulsive force field, with a force proportional to the mass of the objects.
The presence of trapped magnetic flux in the emitter was found to lead to an increase in
the impulse strength of approximately the 25%. The disk-shaped magnet was attached with
one surface to the cooling tank and with another surface to the ceramic emitter. This means
that increasing of coherence of system: [electrons  protons and neutrons] of
superconducting part of cathode enhance the density of virtual beams and their resulting
kinetic energy (see previous section).
The response recorded by the microphone has the typical behavior of an ideal pulse
filtered with a bandwidth of about 16 kHz, attributed to the microphone. The relative
energy of the pulses decreases with increasing the angle of the normal to the diaphragm
with respect to direction of beam. No signal has been detected outside the impact region.
The period between discharge was about 2 min - the capacitor charging time.
The dependence of the effect on the temperature (in the range between 50 and 70 K)
and on the duration of the high voltage pulse was not significant.
In order to investigate the interaction of this radiation with various materials, several
tests were carried out, with pendulums and microphones. The correlation between the
discharge voltage and the corresponding horizontal deflection of the pendulum (∆l) as
measured for two different superconducting layers of cathode with thickness 4 mm and 8
mm. Each value of deflection was averaged from 12 discharges. A rubber sphere with the
weight of 18.5g was used as material of the pendulum.
It is important to note that deflection increases with thickness of superconducting layer
almost proportionally. This fact confirms our mechanism of virtual trains and beams
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formation from asymmetric Bivacuum bosons, described in previous section. The number
of secondary anchor sites (AS), as a background of beams and ability of AS for
polymerization should be proportional to number of highly ordered elementary particles in
superconducting part of the cathode.
It was found that the force of the impact on pendulums made of different materials does
not depend on the material but is only proportional to the mass of the sample. This was
proved by a large number of measurements using spherical samples of different mass and
diameter. The range of the employed test masses was between 10 and 50 g. The pendulums
where not heated after repeated pulses.
Measurements of the impulse taken at close distance (3-6 m) from the discharge
chamber and at the distance of 150 m gave identical results, within the experimental errors.
As the points of measurements were separated by a thick brick wall and by air, it means
that the losses of beam energy in the media were negligible. The beam does not appear to
diverge and its borders are clear-cut.
The interaction of the laser beam with the anomalous radiation in a region having the
length of ca. 57 m caused the intensity of the initial laser spot to decrease by 7-10% during
the discharge and then return quickly to baseline: our sensor indicates a rise time of 107 s
or less. This points to possible absorption or scattering of photons by anomalous radiation.
This is in accordance with our explanation of the nature of collimated beams from
asymmetric Bivacuum dipoles, resembling that, composing photons.
Let us summarize the features of the observed anomalous non-electromagnetic
radiation and try to explain them, using proposed in previous section mechanism of
Biefeld-Brown effect. In fact, all these features are well described by proposed mechanism
(see stages 1-5).
1. The Podkletnov-Modanese radiation (2001; 2003) propagates in a well-collimated
beam, with clean borders, having the same width as the superconducting emitter. The beam
is emitted orthogonally to the electrode.
Explanation: see stage (5) in our description of Biefeld-Brown effect in previous
section, explaining stability of adjacent virtual trains in beams by the exchange interaction
of cumulative virtual clouds (CVC, emitting and absorbing in the process of C  W
pulsation of asymmetric Bivacuum bosons, forming virtual trains and beams.
2. The radiation appears to propagate through brick walls and metal plates without
noticeable absorption, but this is not due to a weak coupling with matter, because the
radiation acts with significant strength on the test masses that are free to move. The
electromagnetic shielding was provided with thick metal plates, the Faraday cage and UHF
absorbing panels.
Explanation: In accordance to proposed mechanism this effect can be a result of
following factors:
a) very low density of electric charges of virtual beams;
b) low probability of scattering of beams on nuclears of screens and pendulums, as far
the volume, occupied by nuclears are many orders less than the volume of matter,
transparent for virtual beams;
c) the apparent absence of virtual beams kinetic energy attenuation after rare
scattering acts on the nucleons of targets is a result of compensation of the energy losses by
the exchange interaction of beams Bivacuum bosons BVB and BVB of opposite
polarization with basic Bivacuum pressure waves: VPWq1 and VPWq1 , correspondingly.
3. This radiation conveys an impulse which is certainly not related to the carried energy
by the usual dispersion relation E  cp. One can in fact estimate, considering the data for
the 18.5 gr. pendulum, that the kinetic energy associated to the observed displacement is of
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the order of 104 J and the momentum is of the order of 103 kg m/s. If this momentum had
to be imparted to the pendulum by radiation pressure, the energy needed in the beam would
exceed the total energy available in the discharge (~106 J ). Moreover, the radiation energy
in excess would heat up the pendulum.
Explanation: this energy is not the EM radiation energy, but the kinetic energy of
virtual beams (eqs. 20.10 b,c), moving with maximum velocity: vmax  0.618  c , less
than the light one. The experimental evaluation of virtual beam velocity after propagation
throw the anode or screens could be a good experimental evidence in proof of our theory.
The heating of pendulums is absent because the energy changes, accompanied scattering of
virtual beams on nucleons of targets is not not enough to excite the high frequency thermal
phonons, just like in Mössbauer effect. However, the low frequency vibrations, induced by
beams, where registered in the membranes of the microphones.
4. The anomalous radiation acts upon targets of any composition, with a force
proportional to their mass and apparently independent from their cross-section. The
proportionality to mass is confirmed only within the reproducibility of the discharge
process; the casual error (standard deviation of the single data) is between 5% and 7%.
Explanation: the virtual beams are composed from asymmetric Bivacuum bosons of
tau-generation, able to inelastic scattering on protons and neutrons of targets nuclears,
transmitting them part of their kinetic energy. Each of nucleons is in fact a mini-target for
virtual beams action. Consequently, the bigger is number of protons and neutrons, i.e.
bigger is mass of macro-target, the bigger is repulsive effect on this target,exerted by
virtual beams, independently of its composition. Most likely that the interaction/dissipation
of virtual beams on the nucleons of targets occur when both are in Corpuscular phase.
The ability of Unified theory to explain such complicated and nontrivial overunity
phenomena, like Podkletnov - Modanese and Searl (next section) effects, is the additional
evidence of its correctness. This demonstrates also good potential of our approach to new
radical solution of Global energetic problem.
21 Possible explanation of Searl Effect, based on Unified theory
The Searl effect, confirmed in experiments of Roshin and Godin (2000), displays itself
in decreasing or increasing weight of rotating permanent magnets, depending on direction
of their rotation as respect to Earth gravity vector: clockwise or anticlockwise,
correspondingly and self-acceleration of rotation after overcoming of certain speed
threshold.
The setup (convertor) of Roshin and Godin is comprised by immobile ring - shape
stator and rotor, carrying magnetic rollers and moving around the massive stator. The
diameter of rotor is about 1 m. The stator (weight 110 kg) and magnetic rollers (total
weight 115 kg) were manufactured from separate magnetized segments with residual
magnetization of 0.85 T, a coercive force of [Hc] ~600 kA/m and a specific magnetic
energy of [W] ~150 J/m3. The stator and rotor with joint diameter about 1 m were
assembled on a single platform made of nonmagnetic material.
Two main effects, accompanied acceleration of the rotor where revealed:
I. Decreasing or increasing of the effective mass of Magnetic Energy Converter (MEC),
depending on clockwise or anticlockwise direction of rotor of MEC, respectively;
II. Self-acceleration of the rotor after achieving the critical rotation frequency.
They can be considered separately, as far in accordance to our Unified theory, they are
based on different physical mechanisms. However, they are interrelated in conditions of
experiment and may reinforce each other.
The decreasing or increasing of the effective mass of rotating MEC in Searl effect,
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depending on clockwise or anticlockwise direction of MEC rotor rotation, correspondingly,
can be a consequence of number of stages of Bivacuum dipoles collective reorganization.
The experiments of Roshin and Godin (2000) show that the change of the effective
mass of MEC and origination of coaxial magnetic walls around stator  rotor start at the
same rotation frequency - about 200 rpm. The maximum weight of MEC increasing or
decreasing is about 30-35% getting the saturation at the rotor frequency about 600 rpm.
The mechanism of weight variation in this work has a lot of common with influence of
virtual beams on pendulums, accompanied discharge in Podkletnov-Modanese experiments
with superconducting cathode in discharge conditions, described in section (21.1) and
illustrated on Fig.14.
Let us consider firstly the decreasing of the effective mass of MEC, accompanied the
clockwise rotation of rotor stage by stage:
Stage 1.
The Bivacuum dipoles symmetry shift, induced by curled magnetic field of the MEC
magnetic rolls, is accompanied by corresponding mass mV  mVmV and charge
e  ee shifts, followed by activation of the pairs BVF  BVF
e,, rotation
around the main axis.
The self-assembly of Cooper pairs of Bivacuum fermions of the electrons, muons and
tauons generations BVF
  BVF e,,, surrounding the rotor, into double virtual
microtubules (VirMTBVFBVF e,, of anticlockwise rotation, compensate partly the
angular momentum of the rotor (Fig.13b). As far the kinetic energy and virtual pressure,
exerted by double (VirMTBVFBVF  and mono VirMTBVB
 , assembled from
heaviest asymmetric Bivacuum dipoles of tau generation is much higher than that,
composed by the e- and   generations (VirMTBVFBVF e,, we will consider only the
effect of virtual filaments, composed from pairs BVF
  BVF  and mono BVB.
The rotational kinetic energy of double VirMTBVFBVF , rotating around its main axis
tends to Golden mean (GM) condition as a consequence of resonant exchange interaction
of its pairs BVFBVF  with basic virtual pressure waves VPW VPW q1 of
Bivacuum:
2Tk

rot
  |mV  mV |rot c2  m0c2  mVv2rot  mVL2rot2      21.1
The process of double virtual microtubules assembly from rotating Cooper pairs
BVFBVF  at Golden mean conditions can be described as:
N
 BVF  BVF n anticlock
rotation
   Pr, tBVF
 BVF   VirMTBVFBVF
     21.1a
The described stage 1 is a permanent source of virtual structures, necessary for
realization of the next stage.
Stage 2.
The disassembly of double VirMTBVFBVF

to pair of single microtubules of
Bivacuum bosons, turning the rotational kinetic energy of VirMTBVFBVF

to
translational kinetic energy of two mono virtual trains VirMTBVB
  Pr, tupBVB

and VirMTBVB
  Pr, tdownBVB
 of opposite direction of propagation: upward and
download with Golden mean velocity: v  c, strictly normal as respect to plane of MEC
rotation. This disassembly can be stimulated by the opposite influence of the Lorentz force
on asymmetric BVF and BVF n of opposite charges. The Golden mean velocity of
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single microtubules is maintained by resonant interaction of their BVBq with basic
virtual pressure waves VPW VPW q1e, . The same energy exchange mechanism keeps
the Golden mean tangential velocity of rotating double VirMTBVFBVF
e,
.
The translational kinetic energy Tk

tr
of each of asymmetric BVB in composition of
mono VirMTBVB
 or VirMTBVB
 at Golden mean (GM) conditions is the same as (21.1):
Tk

tr
  12 m0c
2  12 mV
v2 tr  12 hCW
     21.2
The Compton frequency of corresponding C  W pulsation of asymmetric BVB of
tau generation from 21.2 is close to the frequency of basic VPWq1 :
CW  m0c2/h  VPWq1
   1024s1     21.2a
For the electron this frequency has the order of 1021s1.
We make an assumption that dynamic equilibrium between the number of upward and
download virtual trains can be strongly shifted to the upward or downward one, depending
on direction of the rotor rotation. The possible reason of the upward trains selective shift is
the counter-clockwise rotation of unpaired - uncompensated torus (V of upper
asymmetric Bivacuum boson in triplets (Fig.14 d), correlated with clockwise direction of
MEC rolls rotation. We get the resulting virtual pressure up, directed upward, provided
by the coupling of the 1st virtual cylinder with the nucleons of MEC in the case of
clockwise rotation of the rotor:
Pr, tBVF
 BVF as anticlocwise
disassembly
 Pr, tdownBVB  Pr, tupBVB
up  Tk rot

Pr, tBVF
 BVF as anticlocwise
disassembly
 Tk tr
  Pr, tupBVB
at Pr, tup  Pr, tdown
    21
    21
    21
The situation in the case of counter clockwise rotation of the rotor, increasing the
effective mass of MEC is opposite: Pr, tup  Pr, tdown. The pressure of downward
directed virtual trains, propagating with velocity v  c on the rotor of MEC, is
dominating.
Stage 3.
The self-assembly of the upward or downward directed trains side-by-side with
increasing of the rotor frequency is followed by formation of the 1st virtual cylinder with
diameter, coinciding with diameter of the rotor (1 m). We suppose that stabilization of this
cylinder occur when the perimeter of the 1st virtual cylinder will corresponds to conditions
of transversal virtual standing wave of BVB at condition when quantum number of
standing wave (n  1):
n BVBanc 
n h
|mV  mV |c 
n h
mVvv/c
 n 2r  n d     21.4
The vertical translational motion of charged particles, like asymmetric BVB
 as,
composing virtual trains and cylinders in magnetic field turns their trajectory to closed -
circular one under the influence of Lorentz force.
In the absence of electric field E  0, the Lorentz force is:
188
F  ec vH     21.4a
The translational energy of each of Bivacuum bosons of GM symmetry shift (BVB,
composing VirMTBVB
 , forming in turn virtual cylinders around rotating MEC, responsible
for transversal standing de Broglie waves, can be presented as:
hCWanc  |mV  mV |ancc2  mVv2     21.5
The frequency CWanc of translational - transversal de Broglie wave of each of the
’anchor site’ of Bivacuum bosons (BVBanc can be evaluated from the assumption, that
the period of this transversal de Broglie wave is determined by the time, necessary for
propagation/spreading of pair of cumulative virtual clouds CVC CVC anc, emitted by
pair of adjoined BVB BVB, composing VirMTBVB (see Fig.13d) with light velocity
(c) around the perimeter of the 1st virtual cylinder (Fig.14). The length of each of these
transversal CVCanc is equal to transversal de Broglie wave of BVBanc :
BVBanc  CVCCVC anc  cCWanc
 h
mVv2/c
 d     21.6
The C  W pulsation of the anchor sites of BVB BVB of the huge number of
virtual microtubules VirMTBVB
  is coherent. It can be calculated from 21.6 as:
CWanc  |
mV  mV |ancc2
h 
c
d 
3  108 m/s
3.14  1m  1  10
8s1     21.7
From this formula we can calculate the anchor site mass symmetry shift, determined by
translational/transversal motion of BVB in composition of rotating virtual cylinders,
normal to their vertical propagation:
mBVBanc  |mV  mV |anc 
hCWanc
c2
 7.4  1041 kg     21.8
where: h  6.6260755  1034 J s c 3  108 m s1
The rest mass of the electron and proton/neutron is many orders bigger:
|mV  mV |anc  m0e  9.1093897  1031 kg  m0p  1.6726231  1027 kg.
This means that mass and charge symmetry shift of the anchor sites of BVBanc as a part
of BVB is very small and mV  mV anc  m0e .
The system of vertical VirMTBVB
 and VirMTBVB
 composing virtual walls of cylinders
in the cases of opposite rotation of MEC can be considered as a 2D transversal virtual Bose
condensate. These virtual cylinder is rotating around the center of working MEC with
tangential velocity, derived from 21.5 and 21.7:
v  c |mV
  mV |anc
mV
 c |mV
  mV |anc
m0e
 3  108 m s1106  3  103 m s1     21.9
This tangential velocity of virtual cylinders rotation around the center of MEC is much
lower than their vertical - upward directed velocity in the case of clockwise rotation of
rotor of MEC and downward velocity, when the rotation is counter clockwise. This Golden
mean translational - vertical velocity of cylinders is
v  c  0.786  c  2.3  108 m s1.
The total energy of each asymmetric Bivacuum boson of virtual cylinders:
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Pr, tdownBVB or Pr, tupBVB, participating in two kind of motion - the vertical,
influencing the effective wight of MEC and tangential around the main axis of cylinders
can be presented as:
Etot  EBVB
  Eanc  R m0c2  mVv2
e,
or : Etot  EBVB
  R m0c2  0.618  m0c2
e,
as far EBVB  Eanc
    21.10
    21.10a
where:
R  1  v/c2  1  0.618  0.618       21.10b
in accordance with known quadratic equation for Golden mean:
1  2    0
or : 1    1
    21.11
The corresponding lifting or pressing energy, provided by scattering/coupling of huge
number of vertical virtual trains - VirMTBVB forming virtual cylinders, moving with
Golden mean velocity upward or downward, acting on the electrons and nucleons (protons
and neutrons) of rotor of MEC may provide the decreasing or increasing of the effective
wight of MEC, registered experimentally. The formation of additional set of virtual
cylinders around MEC may increase the virtual pressure of the closest - 1st one on the rotor
of MEC, if they are coupling with each other as described in the next stage 4.
Stage 4. The formation of secondary set of virtual cylinders around working MEC can
be induced by the basic virtual pressure waves VPW VPW q1, modulated by
C  W frequency anchor sites of BVBanc (21.7): CWanc  1  108s1, composing
the 1st - primary cylinder: VPWm .
From the big number of modulated by frequency of the anchor site frequency CWanc
asymmetric Bivacuum bosons around the 1st virtual cylinder only part of them,
corresponding to condition of standing waves:
n BVBanc  n 2r  n d     21.12
may compose next stable virtual cylinders around working MEC. The maximum number of
virtual cylinders in Roshin and Godin (2000) experiments, including the 1st one was 12.
The step-wise increasing of their diameters up to n  8 - strictly follows a standing waves
condition (21.12): n  1d  nd  d  1 m (fig.15)
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Fig.15. The positions of magnetic walls of virtual cylinders around the magneto-electric
convertor (MEC).
The thickness of walls about 6 sm. The diameter of the 1st cylinder coincide with diameter
of rotor of MEC, equal to 1m. The stability of virtual cylinders is determined by conditions
of condition of standing waves: n BVBanc  n 2r  n d.
The space step between the outer cylinders gradually increases up to 1.6m at the last
cylinder at n  12. Obviously, the violation of standing wave condition of remote from
center virtual cylinders destabilize them.
The coupling between the 1st and the number of outer virtual cylinders, provided by
exchange interaction of modulated VPWm between cylinders, may increase the virtual
upward or downward pressure of the first cylinder on the rotor of MEC.
The height of cylinders walls was measured up to 6 m and thickness about 7 mm. It is
quite possible that their height extends much further. Like in Podkletnov experiments
(section 20.1), the propagation of virtual walls throw the steel concrete was not
accompanied by any decay. This confirms the similarity of mechanisms of virtual beams
interaction with nucleons of targets in both cases and compensation of coupling energy
loses as a result of resonant exchange interaction of BVB, composing beams and
cylinders with basic virtual pressure waves of Bivacuum VPWq1 .
The ’magnetic walls’ of virtual cylinders represents a zones of increased magnetic field
strength (about 50 mT), as compared to field strength between them. Another effect related
with cylinders is decreasing of air molecules kinetic energy exerted by their walls. It
displays itself in decreased temperature in walls and in laboratory space itself because of
convection from about 22 0C till 16-15 0C. These effects increases with the rotor rotation
frequency. The latter we explain by increasing of density of virtual trains, composing walls
with frequency of magnetic rolls rotation.
Our approach explains also the temperature decreasing in walls of virtual cylinders in
following way. The tangential kinetic energy of each BVB of walls of cylinder can be
calculated as a product of tangential anchor mass (21.8) and corresponding velocity (21.9)
squared:
Tk  12 m
  v2  12 7.4  10
41 kg  9 106m s12  3.3  1034 J
Tk  Tkair  kT  1.3806568  1023 J K1  295 K  4  1021 J
    21.13
    21.13a
We may see, that the transversal kinetic energy of virtual cylinders is many orders
lower than most probable thermal kinetic energy of the air molecules at the room
temperature (220C), following from the Maxwell - Boltzmann distribution:
Tkair  kT  mv2/2  Tk. Corresponding redistribution of tangential kinetic energy
of walls and thermal kinetic energy of air molecules should be accompanied by air cooling.
This effect was observed, indeed, in experiments of Roshin and Godin (2000).
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The longitudinal mass of tauons at symmetry shift, determined by GM conditions,
composing vertical virtual trains VirMTBVB
 and VirMTBVB
 is about two times bigger,
than the mass of proton, i.e.m  3.2  1027 kg.
Corresponding transversal kinetic energy of tauons with this mass is about 30 times
bigger than the thermal one (kT):
Tk  12 m
v2  12 3.2  10
27 kg  9106 m s1  1.4  1020 J     21.14
However, in this case the decreasing of temperature of air in the walls of virtual
cylinders also can be explained as a consequence of conversion of chaotic thermal motion
of the air molecules to the ordered motion, directed by slow axial rotation of virtual
cylinders. The kinetic energy, responsible for temperature, turns to potential one.
The virtual cylinders, formed by assembly of virtual trains from Bivacuum bosons of
tau ( and electronic (e) generation, may increase the contribution of Van-der-Waals
interaction potential energy of the air molecules, decreasing that of kinetic energy and
corresponding temperature. This can be a result of increasing of atoms polarizability - the
effective volume of atoms, as a consequence of enhancement of Bivacuum permittivity (0
in the internal space of atoms with radius (rat, decreasing the Coulomb interaction
between positive nuclear and negative electrons of atoms:
FC  1
4 0
e Z
rat2
    21.14a
In limit case this effect can be followed even by ionization of atoms accompanied by
their thermal collisions.
The vertical kinetic energy of asymmetric BVB in composition of cylinders can be
calculated like in 21.14, using its longitudinal Golden mean velocity squared:
v2  c2  5.31016 m s1:
Tk
   12 m
v2  12 3.2  10
27 kg  5.31016 m s1  8.48  1011 J     21.15
This energy of individual BVB in virtual beams/trains, acting on nucleons of
pendulums in Podkletnov - Modanese experiments (section 20.1) and nucleons of rotor in
Chashin - Godin working MEC, is about 10 orders higher, than the kinetic energy of the air
molecules: kT ~ 4  1021 J. However, we have to keep in mind that the total impact of the
whole virtual train Tk

tot

on each nucleon is a result of cumulative effect of all BVB
composing train and is proportional to their number NBVB in train:
Tk

tot
  NBVB  Tk .
The pushing up the MEC platform kinetic energy of BVB of virtual trains:
NBVB  Tk  is also many orders bigger than the gravitational attraction between any
proton or neutron of the pendulum or rotor of MEC and the Earth with mass
M  5.97  1024kg and the Earth radius R  6.37  106 m:
EG  G mpMR 
 6.67259  1011  1.6726231  10
27 kg  5.97  1024 kg
6.37  106 m  1  10
19 J
    21.16
    21.16a
Only small part of virtual trains is coupling with nucleons, as far the volume occupied
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by nuclears of atoms of target is many orders smaller, than volume, occupied by atoms
itself. In the gas phase, like air, the probability of scattering of virtual trains on nuclears is
even much lower than in solid state.
The density of the kinetic energy of each asymmetric BVB of tau generation,
composing virtual cylinders, coupling with nucleons (protons and neutrons) of MEC can be
calculated as a ratio of transversal kinetic energy of BVB (21.15):
Tk
   8.48  1011J to the volume of BVB in corpuscular phase (VC. This volume
is equal to that of truncated cone, occupied by asymmetric pairs of torus (V and antitorus
(V (Korn and Korn, 1968):
VC  d LV2  LVLV  LV2      21.17
where the radiuses of Compton bases LV and LV and their squares
SV  LV2 and SV  LV2 at L0  /m0c  1  1016 m can be calculated, using eqs. 4.3
and 4.3a at Golden mean conditions v2/c2ext    0.618:
LV  L01  1/4   1016  0.786  0.8  1016m
LV  L01  1/4

 10160.786  1.27  10
16m
L0  LVLV 1/2  /m0c   1  1016m
    21.18
    21.18a
    21.18b
d is the high of truncated cone (eq.1.4) at Golden mean conditions:
[dVV]n
  hm0c  L0  1  10
16m     21.19
Putting these values to (21.17) we get the volume of Bivacuum boson in corpuscular
phase at golden mean conditions: VC  1047 m3. The corresponding density of kinetic
energy as a ratio of (21.15) to this volume is:
Tk Tk /VC  8.48  10
11 J
1047 m3
 8.5  1037J     21.20
It is high value indeed. Even if the probability of scattering of virtual trains on the
nucleons is low one may anticipate that this process should influence not only the
momentum of atomic nuclears, but also the rate of radioactive decay of special targets on
the way of virtual cylinders walls propagation.
II. The self-acceleration of MEC rotor.
It occur after its rotation frequency 550 r/min (clockwise rotation) and 600 rpm
(anticlockwise rotation). The decreasing/increasing of the effective MEC mass at this
conditions is already about  30%. For explanation of this important overunity phenomena,
we proceed from assumption, that between the tangential velocity of MEC paramagnetic
rolls rotation around stator, the most probable translational velocity of real ’free’ electrons,
composing coherent clusters near rolls surface, and dynamics of ions of the rolls lattice, the
strong coupling is existing.
The additional acceleration of orchestrated collectivized electrons in moving/rotating
magnets (rolls) and MEC rotor occur as a result of the conductivity electrons resonant
interaction with excited virtual pressure waves of Bivacuum VPWq2,3 . At q  2, the
resonant velocity of the electrons is v  2,6  1010cm/s (see eq.19.4). The excitation of
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high-frequency VPWq2,3 (see section 19.2) around MEC is a crucial condition of its
self-acceleration. It may be provided, for example, by the electric discharges accompanied
rotation MEC paramagnetic rolls with high enough angular frequency even in vacuum
environment. The existence of glowing corona discharge was registered indeed around the
rotor and stator of working MEC and especially around fast rotating rolls (Fig.15). This
effect can be a consequence of lowering of the threshold of ionization because of
increasing of permittivity in the internal space of atoms in accordance with (21.14a). This
makes possible ionization of the air atoms/molecules as a result of their thermal collisions.
Fig.16. The strips of the enhanced brightnesses around working MEC. The separation
between strips is 5 cm. It correspond to the half length of photons, excited in process of
cyclotron resonance with ions and electrons in the air surrounding MEC.
In accordance to explanation, presented in section 19.1 and 19.2, the high frequency
virtual pressure waves, necessary for acceleration of translational dynamics of the
electrons, protons and neutrons, in process of the forced resonance can be a consequence of
the double virtual microtubules dissociation to single virtual microtubules:
VirMTBVFBVF E,H,Gfields    2VirMTBVB  VPWq2,3..  VirSWq2,3..1/2
The same process is necessary for virtual trains and cylinders formation around the
rotor of MEC. The coherent C  W pulsation of big number of asymmetric Bivacuum
dipoles in composition of virtual walls at Golden mean conditions also may provide the
excitation of high-frequency virtual pressure waves.
We have to stress, that if the construction of Magnetic Energy Converter (MEC) do not
provide the excitation of high-frequency VPWq2,3 , the self-acceleration of rotor is
impossible.
The forced resonant interaction of free electrons of the rolls with low frequency basic
VPWq1 slows down translational dynamics of ’free’ electrons in magnetic rolls and trigger
self-acceleration of the rotor. Such virtual waves produce the opposite - retarding effect on
translational dynamics of ’free’ electrons, coupling with the lattice of rolls. The virtual
pressure waves, generated by Bivacuum dipoles of tau-generation may influence directly
on the protons and neutrons of the lattice of paramagnetic rolls.
The induced by VPWq2,3 e, self-acceleration of rotor becomes possible only after
acquiring by the surface electrons or nucleons of the rolls a sufficient resulting velocity for
pull-in-range combinational resonance condition (eq.19.4). The most probable velocity of
’free gas’ of elementary particles in the rolls can be evaluated approximately using
Maxwell distribution for ideal gas:
vin 2kTme ~107 cm/s at room temperature     21.1
After the rolls surface electrons tangential velocity overcomes certain threshold (about
vext 3  104 cm/s the MEC rotor acceleration starts. At this condition the most probable
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resulting translational velocity of the conducting electrons in paramagnetic parts of rollers
becomes close enough to resonant velocity at q  2 for pull-in range acceleration
conditions:
v  v in  vext  v q2,3res     21.2
The pull-in range condition becomes effective when the frequency of elementary
particles C  W pulsation, dependent on velocity (v: v  mVc2/ and frequency of
quantized virtual pressure waves (VPWq: VPWq  qm0c2/ become close enough:
res  c2/qm0  mV   0     21.3
where the condition of acceleration is: q  2,3, . . . q  1 and the condition of
retardation is q  1.
The rolls of rotor acceleration should be accompanied by the enhancement of degree of
their particles C  W pulsation coherency in the process of their resonant interaction
with virtual pressure waves VPWq2,3.. .
Two more consequences of proposed mechanism of MEC function, which can be
verified experimentally can be proposed:
1. The vertical virtual cylinders should affect the torsion pendulums with horizontal
axis with sign of shift, depending on direction of magnetic rolls rotation;
2. Different probability and rate of radioactive decay in special targets inside and
outside the virtual walls.
Following practical recommendations could be useful in future MEC designing.
The threshold of self-accelerating velocity should be dependent on dimensions of
magnetic domains and their ordering in magnetic rolls. These factors determines the
probability of double virtual microtubules formation and heir dissociation to single ones:
VirMTBVFBVF E,H,Gfields    2VirMTBVB . The bigger is concentration of conductivity
electrons in the rolls, the more effective will be the rolls coupling with high-frequency
virtual pressure waves [VPW  VPWq2,3...
22 The Bearden Motionless Electromagnetic Generator (MEG)
Good descriptions of the Tom Bearden (2000 - 2002) free energy collector, as a part of
motionless electromagnetic generator (MEG) action principle, has been presented by
Naudin (2001) and by Squires (2000).
The interesting attempt for theoretical background of extracting energy from vacuum
has been done in work of Myron Evans (2002), using Sachs theory of electrodynamics
(Sachs, 2002), unifying the gravitational and electromagnetic fields. In this theory both
fields are their own sources of energy: the equivalent to mass and equivalent to 4-cuurrent,
correspondingly. The electromagnetic field influence the gravitational field and vice versa.
The Sachs theory cannot be reduced to the Maxwell - Heaviside theory. The Evans (2002)
comes to conclusion that just because of existence of space-time curvature (always
pertinent for our secondary Bivacuum), any kind of dipole (like our sub-elementary
fermions F) can be used for extracting of energy from space. The idea of dipole, as a free
energy transmitter, has been used by Bearden (2000) for explanation of his MEG.
In our approach the superfluous energy of space, as a result of excessive electric
current, extracted by Motionless Electromagnetic Generators (MEG), constructed and
patented in US by Patrick, Bearden, Hayes, Moore and Kenny (2002) can be a result of
acceleration of the electrons, induced by resonant interaction with high - frequency
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Bivacuum virtual pressure waves VPWq2,3 , described in previous sections. In such a way
the ’free’ energy of Bivacuum is converted to additional kinetic energy of the coherent
electrons in ’collectors’. This increment of kinetic energy, like in B-B effect, increases the
electrons flux in short - living nonequilibrium states, realized in MEG. The role of
magnetic field action in MEG and de Palma overunity machines, based on Faraday disk, is
to increase the fraction of coherent electrons and cumulative effect of their interaction with
VPWq2,3 in conducting parts of devices.
Let us analyze how ’self-acceleration’ of the electrons with Bivacuum Virtual Pressure
Waves (VPWq2  after achievement of threshold of pull-in range conditions can increase
the electric current:
1. By increasing of the conducting electrons resulting group velocity (v  vq2 and
their kinetic energy (mVv2 under the VPWq2 action, as far:
EE  mV c2  m0c
2
1  vq2/c21/2 tr
VPWq2  mq2vq22   2m0c2     22.1
2. By increasing the actual electric charge (e, with resulting group velocity (v  vq2
increasing, as far from (4.5):
e
e0  11  v/c21/4     22.2
In MEG the activation of the conducting electronic ’gas’ in ’collector’ occur in
short-living nonequilibrium states, induced by periodic action of the ramp generator in
combination with permanent magnetic field action. Corresponding excitation of high -
frequency Bivacuum virtual pressure waves and starting acceleration of the electrons is
necessary for initiation of pull-in-range forced resonant process of C  W pulsation of the
conducting electrons and VPWq2,3 . In these conditions the ratio of MEG output energy to
input energy becomes overunity (coefficient of performance: COP1) (Naudin, 2001;
Bearden, 2002).
The MEG, like other overunity devices, works on the principle water-mill, using the
pull-in range synchronization action of VPWq2,3 of Bivacuum, increasing the frequency of
conducting electrons C  W pulsation, related directly to their translational kinetic energy
(7.4):
CW  mVc2  R0rotin  Bext tr  Rm0c2rotin  mVvtr2 ext
23. The hydrosonic or cavitational overunity devices
In hydrosonic or cavitation overunity devices, using ultrasound induced cavitation, the
collapsing of bubbles is accompanied by high temperature jump about 6000 K, ionization
and dissociation of liquids molecules (i.e. H2O  H  HO, tearing off the electrons and
visible radiation (sonoluminescence). The additional accelerations of the electrons and
protons in their pull-in range conditions with VPWq1 provide the ratio of output to input
energy (Coefficient of performance) in the range 1,5 - 7.
In all kinds of known ’free energy’ generators, like in Kozyrev’s experiments, one or
both of interacting systems should be in nonequilibrium state.
The same principle of conversion of Bivacuum virtual pressure energy of (VPWq1  to
additional kinetic energy of the electrons and protons in-pull in range conditions, close
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enough to resonance ones CW q0, is working in all other known kinds of overunity
devices:
- plasma-type devices;
- magnetic motors, like Faraday’s rotating disk;
- cold fusion, etc.
In all kinds of known ’free energy’ generators, one or both of interacting systems
should be in nonequilibrium dynamic state, necessary for achievement of quasi-resonant
conditions of C  W pulsations of elementary particles with the excited high-frequency
Virtual Pressure Waves of Bivacuum (VPWq1 .
The excitation of high-frequency VPWq2,3 can be stimulated by alternating or pulsing
EM fields. The latter is important for tuning of the electrons de Broglie wave frequency to
pull-in-range combinational resonance with VPWq2,3 .
The new company in USA: Electron Power Systems (EPS) is promoting a clean,
non-polluting energy technology. It will enable clean electricity production for one-tenth its
cost today. It will potentially lead to low-mass, high-energy power for cars, aircraft and
space launch vehicles. It does not use fossil fuels, and does not produce pollution. Clint
Seward is the discoverer of the electron spiral toroid (EST) and received the initial patents.
Tis self-organized plasma toroid remains stable without magnetic confinement, by
using background gas pressure for confinement instead. These plasma toroids are observed
to remain stable for thousands of times longer than classical plasma toroids, which opens
the way for new clean energy applications:
http://www.electronpowersystems.com/index.html.
This author predicts that such toroids, containing free electrons at certain acceleration
will generate overunity energy as a result of coupling with high-frequency VPWq2,3 .
However, the latter also should be excited as a result of plasma toroids acceleration.
A lot of interesting proposals/examples of zero-point energy taping from vacuum are
presented at the site: http://freeenergynews.com/Directory/ZPE/ maintained by PES
Network, Inc.
The number of unusual phenomena where discovered by John Hutchison in 1979 (see:
www.hutchisoneffect.biz and www.bluebookfilms.com). Electromagnetic influences
developed by a combination of electric power equipment, including Tesla coils, have
produced levitation of heavy objects (including a 60-pound canon ball), fusion of dissimilar
materials such as metal and wood, anomalous heating of metals without burning adjacent
material, spontaneous fracturing of metals, and changes in the crystalline structure and
physical properties of metals. The effects have been well documented on film and
videotape, and witnessed many times by credential scientists and engineers, but are difficult
to reproduce consistently. Some phenomena were witnessed: a super-strong molybdenum
rod was bent into an S-shape as if it were soft metal; a length of high-carbon steel shredded
and all sorts of objects levitated:
www.hutchisoneffect.biz/Research/pdf/ESJAug201997.pdf.
Inventors Warren York and Mike Windell conducted a series of experiments involving
a high - frequency/high-voltage cold-plasma beam that resulted in a series of
materials-effects and time-dilation anomalies that resemble the Hutchinson Effect. This
photo-documentary of their experiment details their research efforts & experimental
apparatus.
The photos clearly display horizontal striations in color that York & Windell attribute to
resonant scalar standing-waves inside of the test chamber. Additionally, they have provided
a series of photos showing a quartz crystal that underwent profound molecular changes,
including a partial putty-like jollification of one section of crystal, and a hardening of
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another (http://www.americanantigravity.com/articles/561/1/).
Such kind of effects can be resulted from generation and coupling of virtual beams of
Bivacuum dipoles (fig.13) with different kind of targets. Such interaction of Bivacuum
beams with nucleons can be accompanied not only by levitation and mechanical destruction
of the targets material, but also by nuclear transmutation, accompanied interconversions
between the protons and neutrons of nuclears in the atoms of targets.
A possible mechanism of cold nuclear fusion and transmutation will be considered in
the next chapter.
24. Possible mechanism of cold nuclear fusion (CNF) and the excessive heat effect
The numerous experimental data on cold nuclear fusion and accompanied the
electrolysis exothermal effects have been discussed in paper of Sapogin, et.al., (2002). The
classical view of electrolysis of a palladium cathode saturated with heavy hydrogen in
heavy water identifies an anomalous quantity of heat energy (Fleischmann and Pons, 1989).
Products of nuclear reaction, like tritium, neutrons and helium have also been found.
Similar processes are observed in case of a gas discharge on a palladium cathode,
irradiation of deuterium mixture with a powerful ultrasound, in cavitating microbubbles of
heavy water, in a tube with palladium powder saturated with heavy hydrogen under a
pressure of 10-15 atm., etc. In certain reactions the neutrons of 14 MeV are absent, and
such a strange situation occurs in other cases too. Activity in reactions with heavy
hydrogen and protons failed to be discovered.
The most intriguing fact of all these processes is the shortage of nuclear reaction
products for explanation of the emerging heat effects. Thus, in certain cases the number of
nuclear reaction products (tritium, helium, neutrons) should be millions of times greater in
order to explain the quantity of the generated heat. The well-known interaction d  d goes
along three channels (Sapogin et. al., 2002):
d  d — T(1.01)  p(3.03) (Channel 1)
d  d — He (0.82)  n(2.45) (Channel 2)
d  d — He  (5.5) . (Channel 3)
All these reactions are exothermal. It was experimentally confirmed, that they can occur
under very small energies.
The main problem impeding the occurrence of the d  d reaction lies in the existence of
a very high Coulomb barrier. Sapogin et. al., (2001) try to solved this problem, using
developed Unitary Quantum Theory (UQT). The UQT show that the distance to which
deuterons can approach each other is strongly dependent on the phase of the wave function.
The critical review of about 25 theoretical models of cold nuclear fusion , performed by
Chechin and coauthors (1993) shows that they are unable to explain the CNF phenomena.
Many researchers (Notoya, et al., 1993; Swartz, 1996) discovered that the quantity of
heat generated in the process of electrolysis of ordinary water on nickel electrodes, where
the nuclear reaction is impossible, is the same as in the electrolytic cell with heavy water.
This confirms other measurements, which showed that the quantity of nuclear reaction
products is millions times less than is required for such an amount of generated heat, and its
origin remains a mystery.
The surprising experimental results where received independently by Samgin et. al.,
(1994; 1995) and Mizuno et. al. (1993). They used special proton-conducting ceramics,
which, when electric current runs through them, generate a thousand times more heat
energy than the electric energy consumed. In some experiments this value even exceeded
70.000. No radiation or nuclear debris were found, and the nuclear processes are not
responsible for such energy generation. The origin of such an amount of excessive energy
is absolutely incomprehensible in the framework of conventional science. It cannot be
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accounted for either nuclear or chemical reactions, or phase transitions. At first the authors
of this experiment supposed nuclear fusion reactions of the d  d type. Then Samgin
replaced heavy hydrogen (deuterium) during ceramics production with ordinary hydrogen
when the nuclear fusion is impossible. However, all the anomalous heat effects persisted.
After such a large quantity of energy was generated, the tablet disintegrated into powder.
These effects where attempt to be explained by Unitary Quantum Theory from the point
of view of the harmonic oscillator theory (Sapogin et. al., 2002). When the tablet is
agglomerated, the cavities of a size of hundreds Angstroms remains. When direct or
alternating current runs through it, the protons and deuterons in their movement (there are
few electrons in such ceramics) get into these caverns. Sapogin supposed that they oscillate
in such a pit, accumulating energy, and finally the energy will be sufficient both for heating
and for destruction of the pit walls (tablet turning into powder). The same processes seem
to be taking place in a palladium electrolytic cell with heavy water, and in a nickel
electrolytic cell with ordinary water, which accounts for anomalously large heat generation,
not related to nuclear processes. However, the mechanism of kinetic energy accumulation
is not clear and has a contradiction with law of energy conservation.
The explanation of the excessive heating in electrolytic cells, following from our
Unified theory, is based on three factors:
1. The stimulation of cavitational fluctuation of regular and heavy water by the
cavities/caverns in the volume of negative electrodes (cathodes), accompanied by strong
temperature fluctuations, the D3O and H3O dissociation and a shock waves;
2. The partially inelastic recoil  antirecoil effects, accompanied Corpuscle  Wave
pulsation of the deuterons and protons and energy exchange with walls of cathode cavities;
3. Compensation by rigid walls of cathodes voids the cumulative virtual clouds:
CVCd1 and CVCd2 repulsion/expansion, due to effect of excluded volume (Pauli repulsion)
described in chapter 9, because of fermions (nucleons) spatial incompatibility, when they
are simultaneously in the WAVE state in the process of their in-phase C  W pulsation.
The corresponding rising of the effective - virtual pressure and temperature occur when the
length of CVCd1,d2
 , equal to de Broglie wave length of these ions exceeds the distance
between ions in the cathode cavities and in some conditions the diameter of cavities itself.
One may say, that the source of energy, necessary for cold fusion and overheating, is
the potential interaction energy between atoms/ions, forming the walls of cathode voids,
which determines their rigidness and the excessive virtual pressure of cumulative virtual
clouds.
Similar mechanism of overheating due to excessive ’quantum/virtual pressure’ of
CVCd,p should exist not only for deuterons, but as well for protons. This consequence of
proposed mechanism is confirmed in experiments, mentioned above.
The cold nuclear fusion needs a spatial compatibility of two deuterons in the same time,
corresponding to wave [W] phase. It is possible, because deuterons are bosons with spin
s  1 due to similar/parallel orientation of two half-integer spins of proton and neutron,
composing deuteron:
d1  p1/2  n1/20
. In accordance to proposed mechanism of Pauli principle realization (see section 9), it
means that C  W pulsation of proton and neutron forming deuteron are counterphase,
providing their exchange interaction.
The probability of overcoming of Coulomb repulsion threshold between positive
deuterons and nuclear fusion of dd type in addition to above mentioned factors can be
increased by the tunnelling effect, when both protons of deuterons pp are
199
simultaneously in the wave [W] phase in form of superimposed cumulative virtual clouds
of protons as a part of two deuterons CVCp CVCp. For single protons (fermions) of
hydrogen atoms the probability of simultaneous superposition of two cumulative virtual
clouds is much lower because of the Pauli repulsion of fermions being in the same [W]
phase.
The collapsing of superimposed wave states of protons of neighboring deuterons back
to Corpuscular [C] phase in conditions, when their de Broglie wave length exceeds the
separation between them, may happen in the same space-time, overcoming their Coulomb
repulsion. Other reason, facilitating overcoming the Coulomb barrier between two
deuterons, when their protons are in [W] phase, is the much lower electric charge density in
CVCp, because in nonrelativistic conditions the volume of CVCp is much bigger, than the
volume of corpuscular [C] phase of proton p1/2 in composition of deuteron:
d1  p1/2  n1/20 .
As a consequence, the fusion of two deuterons to helium may occur in small and rigid
enough cavities of cathode. The coherent counterphase pulsation of big number of protons
and neutrons of deuterons in these cavities become possible due to their ’tuning’,
stimulated by basic virtual pressure waves (VPWq1  of Bivacuum.
The proposed mechanism of overheating and cold fusion can be confirmed by following
calculations. The most probable velocity of particle with deuteron mass (md  3.33  1027
kg at the ambient temperature T  298K in equilibrium state system (heavy water) in
accordance with Maxwell distribution is:
v  2kTmd  1.6  105cm/s     24.1
This translational velocity correspond to de Broglie wave length of free deuterons,
equal to:
fr  hmdv  h 12mdkT  1.2 Å     24.2
The absorption of positive deuterons (d on the walls of voids of cathodes or due to
increasing of their density in voids, easily may decrease the translational velocity (24.1)
about 10 times or more. For example, the group velocity of water molecule at 25C0 is about
104 cm/s (Kaivarainen, 2001), i.e. 16 times less than that of free deuterons (16  104cm/s at
the same temperature.
From 24.2 we can see, that 10 times decreasing of translational group velocity of d
(immobilization) is accompanied by increasing the de Broglie wave length of deuterons up
to im  12 Å.
We may assume, that the distance between centers of sorption of ions p or d in
palladium voids is the same, as the bond length Pd  Pd, equal to 2.75Å. It is less than the
length of cumulative virtual cloud of proton as a part of deuteron CVCD , fixed in cavity in
12/2.75  4.36 times. In the case of high density of d in voids the separation between
them can be even smaller and virtual pressure higher.
Let us evaluate the reduced ’quantum/virtual pressure’ in voids increasing, provided by
superposition of number of pairs of cumulative virtual clouds of coherent deuterons
nCVCp CVCp. The coherency of C  W pulsation of number of protons and
neutrons, composing the deuterons can be provided by mechanism, described in section
14.3.
At constant temperature, the differential form of Clapeyron equation PV  RT,
working approximately also for real systems in equilibrium conditions, is:
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PV  VP  0
or : PP  
V
V
    24.3
    24.3a
where V is the volume expansion in equilibrium conditions, due to difference in
excluded volume of cumulative virtual clouds of free deuterons, as a standing waves
Vfr  34 fr3  with de Broglie wave length, described by (24.1) and in immobilized state
Vim  34 im3 , corresponding to increasing of volume, occupied by [W] phase of
deuterons CVCp  CVCp:
 VV  Vim  Vfr/Vfr  
im3  fr3
fr3
 PP 
122  1.22
1.22
 99     24.4
As far the volume of voids in fact do not increase due rigidness of the walls, it means
that periodic synchronized C  W pulsation of number of deuterons in the voids is
accompanied by pulsation of virtual pressure with the same frequency.
Assuming the volume of void remaining permanent: V  const, the differential of
Clapeyron equation, leads to: VP  RT. Dividing the left and right part of this equation
to the left and right parts of Clapeyron equation, we get for the effective increment of
temperature in the wave phase of deuterons:
T  T PP  298 K  99  30.000 K     24.5
This effective temperature is higher than that, necessary for thermal nuclear fusion
(TNF). It means that the mechanisms of cold nuclear fusion (CNF) and TNF can be the
same. However, in cold nuclear fusion the function of temperature is replaced by function
of virtual/quantum pressure, realized in simultaneous wave phase of protons as a part of
deuterons: d1  p1/2  n1/20 in cathode voids.
Our explanation of cold fusion is confirmed in lot of experiments by the effect of the
excessive heating, almost the same in regular and heavy water and gradual destruction of
cathodes of electrolytic cells as a result of high virtual pressure oscillation in their voids.
In the absence of tuning and remote entanglement between deuterons, providing
in-phase pulsations of their protons, the probability of nuclear fusion increases with
temperature. This experimental fact is in accordance with our dynamic model of duality, as
far the frequency of C  W pulsation of elementary particles increases with their kinetic
energy, i.e. temperature. Consequently, the temperature increasing - enhance the
probability of neighboring uncorrelated protons to occur in the wave phase in the same time
instance, when their cumulative virtual clouds become spatially superimposed
CVCp CVCp. In accordance to mechanism, proposed above, it is a condition of cold
nuclear fusion of two deuterons to helium nuclear.
So the proposed by this author mechanism predicts, that the dimensions of cathode
voids, their ability to absorb deuterons and the rigidness of the void walls determines the
probability of cold nuclear fusion and overheating of cathode.
The quantum background of heterogenic catalysis - the overcoming of the threshold of
chemical reactions activation barrier between atoms:
A  B  AB  product     24.6
stimulated by catalytic centers on the surface of catalyzer, can be explained in similar way.
It is a result of superposition of [W] phase of the electrons of A and B reagent atoms:
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CVCA CVCB , following by chemical reaction - formation of joint electronic pairs.
25. The new kind of nucleosynthesis induced by impulse electron beam
The impressive experiments on induced nuclear reactions were carried out at the
Proton–21 Electrodynamics Research Laboratory (Kiev, Ukraine) in 1999–2006 (S. V.
Adamenko is the chief researcher of the project, and A. G. Kokhno is the company’s
general director). The main purpose was developing a fundamentally new technology for
neutralization of radioactive wastes (see http://proton21.org.ua/index_en.html). The
research is based on initiation of self - focusing cumulative process of compression of
target substance to superhigh densities and nuclear transmutation stimulated by
sub-relativistic electron beam.
This process was realized in the experimental setup able to transfer up to 1 kJ of energy
to a solid target within the driver - coherent electron beam with impulse duration about
108 sec. In this case, the power density in the compression area reaches the level of 1022
W·cm3. The experiments were carried out in vacuum of about 103 Pa. The optimization
of parameters of experimental setup the targets and accumulating screens from chemically
pure copper (Cu 99.99%), silver (Ag 99.99%), tantalum (Ta 99.68%), lead (Pb 99.91%)
where used.
The experiments have shown that a target, into which energy was entered by electron
beam, was destroyed by the internal explosion. The explosion was followed by radial
dispersion of the target substance, which is then precipitated on a special accumulating
screen with disk form. The precipitated items have the form of irregularly distributed drops,
balls, films and contain a lot of new elements/atoms. The creation and evolution of
superheavy nuclear clusters with mass (A) 250A500 and from 3.000 to 5.000 in the
controlled collapse zone and in the volume of accumulating screen are discovered. The
evolution of such clusters in screen volume and on its surface results in the synthesis of
isotopes with 1A500.
Fig. 17. Scheme of the experiment on target material compression that depicts the initial
state of the sample (left - a) and its state after the experiment (right - b). From paper S. V.
Adamenko, A. S. Adamenko, and V.I. Vysotskii (2004).
Optical radiation of the plasma around the compression zone was registered in the
microwave, visible and   ranges. A typical spectrum of the optical radiation of the
plasma bunch in shock compression area of the target is in the range: 300 - 700 nm. It
contains a lot of lines with maximums around 330 and 660 nm.
The experiment with primary copper target, using accumulating screen for products of
nuclear transmutation, is presented on Fig.18:
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Fig. 18. The copper target after explosion, induced by electron beam, accompanied by
nucleosynthesis. From paper of S. V. Adamenko, A. S. Adamenko, and V.I. Vysotskii
(2004).
The effective size of the plasma bunch is 3 cm (diameter), calculated from the effective
duration of radiation and average ion velocity. The effective duration of radiation (60 ns)
was assumed to be the duration of the light flash registered with the photoelectric
multiplier.
It should be noted that in the plasma bunch a new spectrum spectral lines of ions of Fe,
Ni, and other chemical elements are present, absent in the initial composition of the target.
Nevertheless, in terms of the energy and quantity they are competing with the basic
elements of that material (Pb, Cu).
The spectral radiant intensity of astrophysical objects, such as Sun, Crab nebula pulsar,
quasar 3C 273, supernova CH1987A, and short gamma-bursts, in the X-ray and -ranges
was compared with spectra of quasipoint source of radiation of target in the process of
nucleosynthesis. It was revealed that in the energy range from 10 keV up to 35 MeV
these spectral parameters are very similar.
The results of experimental study of the electron beam induced nucleosynthesis are
following (Adamenko, Visotskii et al., 2004):
 The effectiveness of nuclear transformations depends on the initial target material
composition and is equal approximately to 1015–1016 synthesized atoms per 1 J of input
energy.
 The multiple spectrometry tests revealed that the relative concentration of radioactive
nuclei of all synthesized isotopes does not exceed 1081012.
 Decrease in the activity of the targets with radioactive isotopes is equal to the
transmutation of 2.51018 nuclei of the target focal zone (focus of the driver action) for the
driver energy about 1 kJ. The absolute value of the activity decrease depends on
concentration of radioactive nuclei in the target focal zone.
 Formation, evolution, and explosion of electron-nuclear collapse are accompanied
with point X-ray radiation with temperature T  35keV and duration about 108 s.
 Kinetic energy of corpuscular component of the plasma bunch (ions and electrons
together) is about 1 kJ.
 The long-living isotopes of superheavy chemical elements are found in the products of
the laboratory nucleosynthesis.
 The electron beam induced compression of target initiates the process of nuclear
transformation of target material in the collapse zone, accompanied by:
1) increasing by orders the concentrations of chemical elements being admixtures in a
target;
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2) detection of chemical elements (including rare ones) which were not found at all
before reaction in the targets, accumulating screens and in residual gases of the vacuum
chamber;
3) considerable violation of the well-known isotope abundance of chemical elements
including those of inert gases formed in the working chamber volume;
4) decreasing in the -activity of the radioactive isotopes of cobalt (Co), silver (Ag),
and zinc (Zn).
The nucleosynthesis of a big number of nuclei ( 1016) with the mass of two and more
times heavier than atomic mass of the starting target material in the products of
nucleosynthesis. The reproducibility of the induced collective multiparticle reactions in a
macrovolume of a substance is high.
Average amount of new atoms was estimated from composition analyses of 417
microparticles and 113 fragments on the surface of accumulating screen around the target.
The result of extrapolation gives the value of new 1.21018 synthesized atoms.
The integral analysis of the accumulating screens before and after the experiment was
performed by glow-discharge mass-spectrometry. Then the number of synthesized atoms
was calculated as a difference between these values. The analyzed sample must have
homogeneous in depth composition. The layer of precipitated nucleosynthesis products is
very thin. So, to get a rather homogeneous sample for integral analysis an assembly from a
number of cross-sections of accumulating screens, was prepared (Fig. 19).
Fig.19. Samples of separate sheets of different screen depth for integral analysis of
synthesized atoms, accumulated on screen. From:
http://proton21.org.ua/articles/Booklet_en.pdf (Proton-21 Electrodynamics Laboratory
(Kiev, Ukraine), 2003).
Such assembly of 5 mm in diameter was analyzed with special equipment. The
assembly (fig.20) contains about 10 cross-sections of screens. During the study of the
elements and isotopes composition of near-surface layers of accumulating screens, the
nonuniform distributions of the concentrations of chemical elements over depth were
discovered. In the volume of accumulating screens made of pure materials (mainly Cu), the
alien chemical elements (from H to Pb) in amounts which exceeded their initial total
amount in the form of admixtures by several orders where found. All these elements were
positioned in several thin concentric layers. The first (superficial) layer, about 200 Å in
thickness, contains about 3x1018 atoms of all elements, the second was located at the depth
X  0.3 micron and contained about 1018 atoms, and the third was found at the depth X  7
mm. At the same time, the decreasing in the concentration of the initial material of a target
in the volumes of these layers was registered. The different chemical elements (e.g., Au,
Pr, La, I, Ce, W, and unidentified element 156A) where located in the same layer with
relative thickness R/R  0.25 and distance (R) from the surface into the depth of the
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accumulating screen in the direction outward from the collapse zone. The distance R and
thickness R are the same for the whole layer and all chemical elements for a single
experiment. For different experiments, the values of R and R may be different, but the
ratio R/R is the same.
The authors (S.Adamenko, A.Adamenko and V.Visotskii, 2004) come to conclusion,
that these results are possible only if all detected elements were born in each cluster during
the nuclear transmutation of unknown particles. They demonstrate also that such
distributions over the surface and radius cannot be a result of the ordinary process of
Coulomb deceleration for different fast ions. They supposed, that such a distribution of
different chemical elements and isotopes is possible only at the following conditions:
1) The nature of initial unknown (decelerated and stopped) particles, born in the process
of explosion of target, must be the same (identical);
2) For stability of the charge of particles, their velocities (v) must be lower than
velocity of valence electrons:
v0  e2/  2.5  108cm/s     25.1
3) For a large distance of deceleration R at a low velocity vv0, the mass M of
unknown particle must be very large, because of the big momentum and kinetic energy are
necessary;
4) Different chemical elements and isotopes observed in the screen layer are created by
the nuclear transmutation of these unknown identical particles after stopping at the distance
R.
The authors evaluated the mass of these unknown superheavy primary particles as M
~5700. Their initial velocity, following from Maxwell distribution is: v  3kT/M1/2
~ 4  106 cm/s. The duration of deceleration up to immobilization is  ~ 0.8  109 s1.
The authors assumed that this primary superheavy primary particle is similar to that,
proposed by Migdal (1978; 1991) and is resulted from Fermi condensation of pions. If this
hypothesis is correct, then superheavy nuclei in the environment created in the active zone
can absorb “ordinary” nuclei of the target and accumulating screen. This transmutation
leads to a growth of these superheavy nuclei up to Amax.
The high transparency of the Coulomb barrier in fusion process was explained by very
few electrons outside the volume of these nuclei. During such a fusion the energy is
released. There are different channels for the release of the excessive energy (g-emission,
emission of neutrons and nuclear fragments, etc.).
It is supposed by S.Adamenko, A.Adamenko and V.Visotskii (2004), that the electric
field of protons in the volume of superheavy nucleus may turn out to be essentially
compensated with compressed electron gas in the same volume. The process of regular
nucleus emission from superheavy ones competes with other ways of cooling the nuclear
substance. In this case the -particles and C12, O16,..., Pb208, existing already in the volume
of a superheavy nucleus, tends to be emitted. In fact, every superheavy nuclear work as
“specific microreactor” for the transmutation of “usual” target nuclei to different
configurations of nucleons. In this microreactor, the process of transmutation terminates
after the utilization of all target nuclei or after the evolution of a superheavy nucleus to the
final stable state with Amax.
The mentioned authors have carried out the model of the evolution of heavy nuclei in
the action zone. The degenerate electron-nucleus plasma initially includes the mixture of all
nuclei (usual stable nuclei and growing superheavy ones) and electrons and is prevented
from a decay due to the action (pressure) of the electron beam. Their fusion leads to the fast
growth of initial “critical” nuclei up to A ~ 104  105 during the action time of the
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coherent driver   100 ns.
We would like to propose some modifications to described scenario of induced
nucleosynthesis, based on Unified Theory and new model of nucleus, as a microscopic
Bose condensate.
25.1. New model of atomic nuclei, as a microscopic Bose condensate of nucleons Cooper
pairs
in the volume of 3D de Broglie standing wave of these pairs
No one of currently existing models of nucleus, like drop model, shell model,
superfluid, cluster, etc. can not be considered as satisfactory.
We suppose that the micro Bose condensation BC of Cooper pairs of proton 
neutron: pn with opposite spins and similar pairs of the excessive neutrons nn in
the volume of these pairs 3D standing de Broglie wave is a basic principle of nuclei
construction. The parity of nuclei, which determines their integer (bosonic) or semiinteger
(fermionic) spin is   1. The latter take a place, in the case of uneven number of
nucleons with uncompensated spin. The macro Bose condensation display itself as
superfluidity and superconductivity. The mesoscopic Bose condensation, discovered by
computer simulations, based on Hierarchic theory of condensed matter (Kaivarainen, 2001;
http://arxiv.org/abs/physics/0102086) represent the coherent molecular/atomic cluster in the
volume of 3D de Broglie wave, determined by librations (in liquids) and by translations and
librations in solids.
The advantage of our new model of atomic nuclei is that it easily explains the existing
of ’magic nuclei’ of maximum stability, when the number of protons and/or neutrons are
equal to A  2, 8, 20, 28, 50, 82, 126. It has some common features with superfluid model
of nuclei.
New model is also in accordance with known experimental fact, that interaction
between protons and neutrons pn is bigger, than that between the same kinds of
nucleons, like in pairs p p and nn. From the table of chemical elements it is easy
to see, that starting from helium atom, the number of neutrons is the same or bigger, than
that of protons.
It is demonstrated in the table below, that the magic numbers correspond to the integer
number of nucleons pairs 2, 3, 4, 5, 6, 7, 8 in the edge of cube with the same volume, as a
standing de Broglie wave of pairs pn and n n. These pairs can be connected with
each other by the double virtual guides, described in chapter 14.
It was shown by Rayleigh that the density of standing waves of any type of the length
( is:
n  43 
1
3     25.2
The volume of corresponding standing wave is:
V  1n  34 
3     25.3
The most probable length of de Broglie wave is determined by most probable
momentum of Cooper pairs of two fermions with opposite spins:
  hp  hmpnv     25.4
The most probable velocity may be determined by recoil  antirecoil dynamics of the
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whole nuclei, accompanied the counterphase C  W pulsation of nucleons with opposite
spins. This means that the dependence of velocity in any selected direction (x,y,z) on the
mass of nuclei should be like: v ~ 1/ 3 Npn  mpn x,y,z, where Npn is a number of
nucleon pairs in the nuclei.
The known formula for radius of atomic nuclei: R  aA1/3 (where constant a is close to
the meson Compton wave m  h/c  1.41  1013cm. Consequently, the volume of
nuclei is proportional to number of nucleons (A), composing it.
The number of pairs pn and n n in the edge of cube with the same volume
(V  l3 as a standing de Broglie wave (25.3) can be calculated from formula:
  l
V/Npn
1/3  43
1/3Npn1/3 l  1.612  Npn
1/3 l
     25.5
where: Npn is a number of Cooper pairs of nucleons; V/Npn is volume occupied by
one Cooper pair of nucleons; l/ is a geometrical factor for standing de Broglie wave,
which may vary a bit around the unit (1).
Explanation of the magic nuclei stability as a result of coincidence of quantum
and steric parameters of corresponding microscopic Bose condensate of nucleons
Cooper pairs p  n and n  n.
The Magic numbers (Nm 2 8 20 28 50 80 126
Geometric factor (l/m 0.984 0.93 0.913 1.02 1.00 0.998 0.90
The number of Cooper pairs in the edge of cube  2 3 4 5 6 7 8
We can see, that the magic nuclei of maximum stability correspond to integer number
of nucleons in the edge of cube with the same volume, as has standing de Broglie wave of
Cooper pairs: V  l3  34 3. On the contrary, the number of nucleons pairs,
corresponding to semiinteger value of  should provide the minimum stability of nuclei.
Our model is consistent with experimental fact, that the charge density is almost
permanent in the internal volume of nuclei and exponentially drops outside this volume.
We have to keep in mind, that in accordance to our theory the cumulative virtual clouds of
charged unpaired sub-elementary fermions, as a part of protons is a carrier of charge in
their Wave [W] phase. This explains nonzero charge density even outside the core of
nuclei.
25.2 Possible scenario of induced nucleosynthesis,
based on Unified Theory and new model of nucleus
This author propose a following stages of the implosion and explosion of the target
material, accompanied the nucleosynthesis, some of them in accordance with scenario of
Adamenko and Visotskii (2004):
1. The collapsing of the electron shells of the target atoms, induced by the external
relativistic electron beam, destabilizing these shells, because of violation of standing de
Broglie waves conditions of the electrons on atomic orbits. If the velocity of the electrons
in beam is enough for forced resonance with high frequency Bivacuum virtual pressure
waves VPW VPW q2,3, this a 1st factor of the ’free energy’ of reaction.
The Coulomb repulsion between the electron beam and the electron shell of the target
atoms can be overcomed easily, if the coherent electrons of beam and atoms of target are in
the [W] phase with minimum charge density;
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2. This stage destabilize the nuclei of targets as a coherent microscopic Bose
condensate and induce their dissociation on different by size clusters, representing
nucleonic - electronic plasma, composed from the triplets:pe n. The output of
energy in the process of induced nucleosynthesis exceeds many times the input energy.
This can be a result of big amount of energy liberation due to bigger binding energy, than
starting one, at formation of big clusters from pe n in the dense electrons  nucleons
plasma after primary nuclei disassembly. It is known, that the heavier is nuclei (M), the
bigger is a binding energy:
Ebind  Zmp  Nmnc2 - Mc2     25.6
Zmp and Nmn are the masses of isolated protons and neutrons.
As far the mass of nucleus after nucleosynthesis and their binding energy (EbindII  in
described above experiments is usually bigger than starting binding energy (EbindI , their
difference is a main source of the excessive kinetic energy:
Ebind  EbindII  EbindI  Tk  0. Just this energy may provide the explosion effects,
following the implosion and nuclei transmutation.
3. The excessive kinetic energy of newborn neutral big clusters from p e n and
their scattering on surrounding atoms of the target and accumulating screen is responsible
for concentric picture of nucleosynthesis. The interaction of the neutral electron  nuclears
clusters with each other and with nuclei of the intact - primary atoms of target and screen is
followed by origination of new nucleus. After finishing of the destructive/collapsing
influence of the electron beam on atomic shells, the restoration of the regular atomic
structure with electronic shell occur.
4. The isotopic shift between protons and neutrons can be a result of their
interconversions and neutrons   decay in conditions of superdense nucleons plasma:
Zp  Nn   Zp  Np  e   e     25.7
The neutralization of radioactivity can be a result of conversion of nuclei from the
excited to stable state, corresponding to microscopic Bose condensation of Cooper pairs of
nucleons with opposite spins in the volume of their de Broglie standing waves.
5. The inhomogeneity in atomic mass and isotopic composition of new atoms is a
consequence of inhomogeneity in dimension and isotopic contents of the neutral clusters
from triplets pe n, fusing with each other and primary atoms of target and
accumulating screen.
Main Conclusions
1. A new Bivacuum model is developed, as the infinite dynamic superfluid matrix of
virtual dipoles, named Bivacuum fermions (BVF)i and Bivacuum bosons (BVB i,
formed by correlated torus (V and antitorus (V, as a collective excitations of
subquantum particles and antiparticles of opposite energy, charge and magnetic moments,
separated by energy gap. In primordial symmetric Bivacuum, i.e. in the absence of matter
and fields, these parameters of torus and antitorus totally compensate each other. Their
spatial and energetic properties correspond to three generations of electrons, muons and
tauons (i  e,,. The symmetric primordial Bivacuum can be considered as the
Universal Reference Frame (URF), i.e. Ether, in contrast to Relative Reference Frame
(RRF), used in special relativistic (SR) theory. The elements of Ether - ethons correspond
to our Bivacuum dipoles. It is shown in our work, that the result of Michelson - Morley
experiment can be a consequence of ether drug by the Earth or Virtual Replica of the Earth
in terms of our theory. The positive and negative Virtual Pressure Waves (VPWq and
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Virtual Spin Waves (VirSWqS1/2 are the result of emission and absorption of positive and
negative energy Virtual Clouds (VCq, resulting from transitions of torus V and antitorus
V between different states of excitation, symmetrical in realms of positive and negative
energy: j  k  q;
2. The symmetry shift between V and V actual and complementary mass and charge
to the left or right, opposite for Bivacuum fermions BVF and antifermions BVF, has the
relativistic and reverse to that dependence on these dipoles external tangential or pure
translational velocity. It is shown, that the value of Bivacuum dipoles symmetry shift is a
criteria of their external absolute velocity, characterizing properties of secondary
Bivacuum. This shift is accompanied by sub-elementary fermion and antifermion
formation. The formation of sub-elementary fermions/antifermions and their fusion to
stable triplets of elementary fermions, like electrons or protons F  F  Fe,p,
following by the rest mass and charge origination, become possible at the certain rotation
velocity (v) of Cooper pairs of BVF BVF  around their common axis. It is shown, that
this rotational-translational velocity value is determined by Golden Mean condition:
(v/c)2    0.618. The close values of centripetal and Coulomb interaction, calculated on
the base of most important parameters of paired sub-elementary fermions in their
Corpuscular phase, following from our model of elementary particles and time theory, is
very important fact. It is a strong evidence in proof of our Unified theory of Bivacuum,
elementary particles, mass and charge origination at Golden mean conditions and theory
of time;
3. The fundamental physical roots of Golden Mean condition: (v/c)2  vgrext/vphext   are
revealed, as the equality of internal and external group and phase velocities of torus and
antitorus of sub-elementary fermions, correspondingly: vgrin  vgrext; vphin  vphext. These
equalities are named ’Hidden Harmony Conditions’;
4. The new expressions for total, potential (V) and kinetic (Tk energies of de Broglie
waves of elementary particles were obtained. One of the expressions represents the
extended basic Einstein - de Broglie formula Etot  m0c2  0 for free particle:
Etisot  V  Tk  12 mV
  mVc2  12 mV
  mVc2
or : Etot  mVc2  CW  1  v/c2 m0c2  h2/mVB2
or : Etot  CW  1  v/c2 0  hB
where: V  12 mV  mVc2; Tk  12 mV  mVc2; mV  m0/ 1  v/c2 and
mV  m0 1  v/c2 are the actual (inertial) and complementary (inertialess) mass of
torus and antitorus of sub-elementary fermion, correspondingly; CW  mVc2/ is the
resulting frequency of C  W pulsation of sub-elementary fermion; 0  m0c2/h is the
Compton frequency of internal C  W pulsation.
The new formulas take into account the contributions of the actual mass/energy of torus
(V and those of complementary antitorus (V, correspondingly, of asymmetric
sub-elementary fermions to the total ones. The shift of symmetry between the inertial and
inertialess mass and other parameters of torus and antitorus of sub-elementary fermions are
dependent on their internal rotational-translational dynamics in composition of triplets and
the external translational velocity of the whole triplets. The latter determines the external
translational momentum and the empirical de Broglie wave frequency: B mVv2/h and
length: B h/mVv;
5. A dynamic mechanism of [corpuscle (C)  wave (W)] duality is proposed. It
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involves the modulation of the internal (hidden) quantum beats frequency between the
asymmetric ’actual’ (torus) and ’complementary’ (antitorus) states of sub-elementary
fermions or antifermions by the external - empirical de Broglie wave frequency of the
whole particles (triplets), equal to beats of similar states of the ’anchor’ Bivacuum fermion.
In nonrelativistic conditions such modulation stands for the wave packets origination. The
process of transition of corpuscular phase to the wave phase is accompanied by reversible
change of translational degrees of freedom to rotational ones;
6. The high-frequency photon is a result of fusion (annihilation) of two triplets of
particle and antiparticle. It represents a rotating sextet of sub-elementary fermions and
antifermions with axial structural symmetry and minimum energy 2m0ec2. The regular
photons of different energy and frequency are the result of excitation of secondary anchor
sites of the electrons or protons excitation. The secondary anchor site represents three
correlated Cooper pairs 3[BVF  BVFasi . Its excitation can be a result of charge
acceleration, like in ondulators or that, accompanied the transitions between excited and
ground states of atoms and molecules. The electromagnetic field is a result of Corpuscle -
Wave pulsation of photons, exciting VPW  VPW  and their fast rotation with angle
velocity (rot), equal to C  W pulsation frequency. The clockwise or anticlockwise
direction of photon rotation, as respect to direction of its propagation, corresponds to its
spin sign: s  ;
7. It is shown, that the information, encrypted in ancient Sri-Yantra diagram, can be
interpreted as a confirmation of proposed mechanisms of corpuscle - wave duality and
origination of the rest mass and charge of elementary particles just at the Golden Mean
conditions;
8. The electrostatic and magnetic fields origination is a consequence of reversible
recoil  antirecoil effects in Bivacuum matrix, generated by correlated
Corpuscle  Wave pulsation of sub-elementary fermions/antifermions of triplets and
their fast rotation, accompanied by Bivacuum dipoles symmetry shift and shift of
equilibrium of Bivacuum fermions [BVF BVF to the left (North pole) or to the right
(South pole). The linear and axial alignment of Bivacuum dipoles and their dynamics are
responsible for electrostatic and magnetic fields ’force lines’ origination, correspondingly.
Zero-point vibrations of particles and evaluated zero-point velocity of these vibrations are
also the result of recoil  antirecoil effects, accompanied by C  W pulsation of
triplets in state of rest, when their external translational velocity is zero;
9. The gravitational waves and corresponding field are the result of positive and
negative energy virtual pressure waves excitation (VPWq and VPWq by the in-phase
C  W pulsation of pairs F  F of triplets F  F  F, counterphase to that
of unpaired F. Such virtual waves provide the attraction or repulsion between pulsing
remote particles, depending on phase shift of pulsations, like in the case of hydrodynamic
Bjerknes force between pulsing objects.
The potential gravitational energy of huge number of Bivacuum dipoles in space
between gravitating objects is equal to sum of the absolute values of energies of torus and
antitorus of these dipoles:
EG0 
N
 mV  mVc2 
N
 m0c22n  1
When the in-phase pulsations of pairs of remote triplets turns to counterphase,
depending on distance between objects or under magnetic field action, changing spin state
of these fermions, the gravitation turns to antigravitation. The antigravitation is responsible
for so-called negative pressure or dark energy.
This attraction gravitational energy of ’empty’ Bivacuum, when mV  mV  m0 is
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generated by VPWq, radiated and absorbed in the process of symmetric transitions of torus
and antitorus between excited and ground states: EVPWq  q 0, compensating each
other: q 0  q 0. Such mechanism of huge volumes of ’empty’ Bivacuum
determines the cold dark matter effect;
10. Maxwell’s displacement current and the additional instant currents are the
consequences of Bivacuum dipoles (BVF and BVB) in empty space symmetric
excitations and vibrations, correspondingly. Their vibrations, corresponding to properties of
secondary Bivacuum, represent reversible elastic deformations of Bivacuum matrix,
induced by presence of fields and remote matter. The increasing of the excluded for
photons volume of toruses and antitoruses due to their rotations and vibrations, enhance the
refraction index of Bivacuum and decrease the light velocity near gravitating and charged
objects. The nonzero contribution of the rest mass energy to photons and neutrino energy is
a consequence of the enhanced refraction index of secondary Bivacuum and corresponding
decreasing of the effective light velocity (for details see section 8.11). The latter can be
revealed by small shift of Doppler effect in EM radiation of the probe in gravitational field.
The ’Pioneer anomaly’ is a good example of such phenomena;
11. It is shown that the Principle of least action and realization of 2nd and 3d laws of
thermodynamics for closed systems - can be a result of slowing down the dynamics of
particles and their kinetic energy decreasing, under the influence of basic - lower frequency
Virtual Pressure Waves (VPWq1  with minimum quantum number q  j  k  1. This is a
consequence of forced combinational resonance between [C  W pulsation of particles
and basic VPWq1 of Bivacuum;
12. The dimensionless ’pace of time’ (dt/t  dTk/Tk) and time of action t itself for
each closed conservative system are determined by the change of this system kinetic
energy. The time is positive, if dynamics of particles is slowing down and negative in the
opposite case. This new concept of time is more advanced, than that of Einstein relativistic
theory. For example, our formula for time includes not only velocity, but also acceleration
of the object and frequency of its orbital rotation:
t   v
dv /dt
1  v/c2
2  v/c2 W
 1
1  r/c2
2  r/c2 C
where:    v
dv /dt
1  v /r  2 is the angular frequency of the object rotation
with radius of orbit r .
In contrast to time definition, following from special relativity, the time of action is
infinitive and independent on velocity in any inertial system of particles, when acceleration
is zero. However, at any nonzero acceleration: a  dv/dt  2r  G M
r2
 const  0,
including case of orbital rotation, the time is dependent on velocity of these objects in more
complex manner, than it follows from special relativity. In fact, there are no physical
systems in our expanding with acceleration Universe which can be considered, as perfectly
inertial. This means, that relativistic formula for time (12.15) is not valid in general case. It
is demonstrated, that proposed ’time of action’ theory confirms our model of elementary
particles from sub-elementary fermions, including mass and charge origination, explains
the Fermat principle and all experiments, which where considered, as a confirmation of
special and general relativity;
13. The resulting Virtual Replica of macroscopic object (VR) represents superposition
of the surface and volume VR  VRsur VRvol. The primary VR (ether body), coincides
with object itself. Like a hologram, it represents a three-dimensional (3D) interference
pattern of coherent basic reference waves - Bivacuum Virtual Pressure Waves (VPWq1 )
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and Virtual Spin Waves (VirSWq1
1/2) with similar kinds of the object waves. The latter are
VPWm and VirSWm1/2, modulated by C  W pulsation of elementary particles and
translational and librational de Broglie waves of molecules of macroscopic object, located
on its surface and volume (chapter 13). The infinitive multiplication of primary VR in
space in form of 3D packets of virtual standing waves, representing set of secondary VR:
VRM(r), is a result of interference of all pervading basic VPWq1 (astral body) and
nonlocal VirSWq1
1/2 (mental body). This phenomena may stand for such Psi phenomena, as
remote vision and remote healing.
The ability of enough complex system of VRM(r,t) to self-organization in
nonequilibrium conditions, make it possible the multiplication of primary VR not only in
space but as well, in time in both time direction - positive (evolution) and negative
(devolution). The feedback reaction between most probable/stable VRM(r,t) and nerve
system of psychic, including visual centers of brain, can by responsible for clairvoyance.
The VRM of elementary particles coincides with notion of their secondary anchor sites,
representing three conjugated Cooper pairs 3[BVF  BVFasi of asymmetric Bivacuum
fermions. The stochastic jumps of CVC of [W] phase of particle from one anchor site to
another and the ability of interference of single particle with its own anchor site explains
the mechanism of particle propagation in space and two slit experiment;
14. The new general presentation of wave function, based on our wave-corpuscle
duality model, takes into account not only the external translational dynamics of particle,
but also the internal rotational-translational one, responsible for the rest mass and charge
origination;
15. The eigen wave functions, as a solutions of Shrödinger equation, describe the linear
superposition of multiple anchor site, as a possible alternatives for realization of particle’s
[C] phase;
16. A possible Mechanism of Quantum entanglement between remote coherent
elementary particles: electrons and nuclears of atoms of Sender(S) and Receiver(R) via
Virtual Guides of spin, momentum and energy (VirGS,M,E is proposed. The single
VirGS,M,EBVB
 can be assembled from Bivacuum bosons BVB i by ’head-to-tail’ principle.
The doubled VirGS,M,EBVF
BVF from the adjacent microtubules, rotating in opposite directions,
can be formed by Cooper pairs of Bivacuum fermions [BVF BVFi, polymerized by
the same principle. The spin/information transmission via Virtual Guides is accompanied
by reorientation of spins of tori and antitori of Bivacuum dipoles. The momentum and
energy transmission from S to R is realized by the instant pulsation of diameter of such
virtual microtubule with frequency of beats, equal to difference between frequencies of
C  W pulsation of S and R. The length of VirGS,M,E, connecting fluctuating in space
particles of (S) and (R), also can correspondingly vary, because of immediate
self-assembly/disassembly of VirGS,M,E from the infinitive source of Bivacuum dipoles.
The Virtual Guides of both kinds represent the quasi 1D virtual Bose condensate with
nonlocal properties, similar to that of ’wormholes’. The bundles of VirGSME, connecting
coherent atoms of Sender (S) and Receiver (S), as well as nonlocal component of
VRM(r,t), determined by interference pattern of Virtual Spin Waves, are responsible for
nonlocal weak interaction;
17. The mechanism of extraction of free energy from Bivacuum has been proposed. It
was used for explanation of the overunity effects, revealed in Biefeld - Brown effect,
Podkletnov - Modanese and Chashin - Godin experiments. The cold nuclear fusion,
involving overcoming the Coulomb threshold and overheating also can be explained on the
base of our dynamic corpuscle - wave model of elementary particles, creating in narrow
cavities a huge virtual pressure.
18. The new kind of nucleosynthesis, induced by impulse electron beam, was analyzed
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and explained on the base of new model of atomic nuclei, as a microscopic Bose
condensate of nucleons Cooper pairs in the volume of 3D de Broglie standing wave of
these pairs.
19. The introduced Bivacuum Mediated Interaction (BMI is a new fundamental
remote/nonlocal interaction between macroscopic objects, resulting from superposition of
Virtual replicas of Sender and Receiver, because of VRM(r,t) mechanism, including
connection of their coherent atoms via VirGSMES  R bundles. The system: [S 
R] should be in nonequilibrium state. It is demonstrated that unusual phenomena,
incompatible with existing paradigma., discovered by Kozyrev, Shnoll, Tiller, etc. can be
explained via BMI.
20. The mechanism of Remote Genetic Transmutation (RGT), Remote Morphogenesis
(RM) and Remote Healing (RH) is proposed. It is based on conjecture, that the system:
[pair of orthogonal Centrioles  Chromosomes]
stands for sending and receiving of specific genetic information via bundles of
VirGSMEi S  R, connecting coherent elementary particles of [S] and [R];
21. Different Psi phenomena, like remote vision, telepathy, telekinesis, clairvoyance,
etc. where considered. The telepathic signal transmission from Sender [S] to Receiver [R]
may be provided by multiplication of virtual replicas of microtubules VRMMTS r, t and
virtual replica of DNA VRMDNAS r, t, and their superposition with corresponding
VRMMT,DNAR r, t of the Target/Receiver. The modulation of dynamics of
[assembly  disassembly] of microtubules and corresponding gel  sol transitions in
the ’tuned’ nerve cells ensembles in [Receiver] by directed mental activity of [Sender] can
provide telepathic contact and remote viewing between [Sender] and [Receiver]. The
resonance remote informational/energy exchange between two living organisms or psychics
is dependent on ’tuning’ of their [Centrioles  Chromosomes] systems in complementary
neuron ensembles via VirGSMES  R bundles;
22. The telekinesis and remote healing, as example of mind-matter interaction, should
be accompanied by strong collective nonequilibrium process (excitation) in the nerve
system of Sender. The excessive momentum and kinetic energy are transmitted from
Sender to Receiver or ’Target’ due to superposition of VRMr, tS  VRMr. tR and
multiple bundles of Virtual Guides, connecting ’tuned’ elementary particles (Cooper pairs
of the electrons, protons and neutrons) of [S] and [R]:
VirGSMEe,p,n S  R  Psi  channels
We put forward a conjecture, that even teleportation of big number of coherent atoms
between very remote regions of the Universe is possible via coherent Psi-channels.
23. A number of innovative important applications, based on Unified Theory (UT), are
proposed:
a) the Bivacuum Virtual Guides mediated nonlocal signals transmitters and detectors
(section 15.1);
b) the GeoNet of sensitive detectors of water properties, as a Supersensor of Terrestrial
and Extraterrestrial Coherent Signals, based on Bivacuum mediated interaction (section
15.2);
c) the Audio/Video signals skin transmitter, as a possible stimulator of Psi abilities
(section 20.12).
These devices in the case of success, besides a huge impact on science and technology,
will serve also, as the additional strong evidence in proof of Unified Theory.
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The correctness of our Unified Theory (UT), involving new fundamental Bivacuum
Mediated Interaction, is confirmed by its ability to explain not only a conventional
data, but a lot of unconventional experiments, like Kozyrev, Shnoll and Tiller ones,
the remote genetic transmutation, remote vision, mind-matter interaction and other
without contradiction with fundamental laws of nature (for details see
http://arxiv.org/abs/physics/0103031). In the framework of new approach, the
’paranormal’ phenomena turns to normal or natural ones.
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APPENDIX
I. Possible Role of Golden Mean in Properties of Atoms
I.1 The Bohr’s Model and the Alternative Duality Model of Hydrogen Atom
II. Unified Theory (UT) and General Theory of Relativity
II.1 The Difference and Correlation Between our Unified Theory (UT)
and General Theory of Relativity
II.2 The Red Shift of Photons in Unified Theory
I. Possible Role of Golden Mean in the Properties of Atoms.
I.1 The Bohr’s Model and the Alternative Duality Model of Hydrogen Atom
The radius of the Hydrogen atom after Bohr can be evaluated from the equality of
Coulomb attraction force between proton and electron and centripetal force, acting on the
electron, rotating around proton:
e2
r2
 mv2r     I.1
The Coulomb potentials of the electron and proton in hydrogen atom with their rest
mass and charge, determined by Golden mean, should be equal. It means a condition:
mVv2e  mVv2p     I.2
where: mV eme0/ and mV p  mp0/ are the actual masses of the electron and
proton, corresponding to GM conditions for hydrogen atom; ve  c1/2 is zero-point
velocity of the electron.
The most probable zero-point group velocity of the proton vibration in H-atom from
(I.2) is:
vp  ve me

mp
1/2
 c1/2 me

mp
1/2
    I.3
From (I.2 and I.3) we can get the following ratio of the effective de Broglie radiuses of
zero-point oscillations for the electron and proton:
Le0
LP0
 mV
 pvp
mV eve0
 vevp
  mp

me
1/2
~42     I.4
This relation is valid, when the difference in mass of the electron and proton in atom is
compensated by the difference in their most probable velocities of vibrations:
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mV e
mV p
 v
2p
v2e
    I.5
It leads from the quantization of the angular momentum, that
mvr  n
where n  1,2,3. . .
    I.6
Excluding the velocity (v from eqs. I.1 and I.6, we get the quantized radius of the
hydrogen orbit:
rn  2me2 n
2     I.7
For the 1st stationary orbit (n  1, assuming that the mass of the electron is equal to its
rest mass (m  m0, formula (I.7) turns to the 1st Bohr orbit of the hydrogen atom (aB :
aB  rn1  2me2 
L0  m0c     I.8
where the Compton radius of the electron is L0  m0c
The energy of the electron on the n  orbit of the hydrogen atom, after Bohr is equal to:
En  me42
1
n2
    I.9
In another form this energy can be presented as:
En  2m0c2 1n2     I.10
where the fine structure constant is:
  e2/c  1/137     I.11
In accordance to our Unified theory, just the Golden Mean conditions of elementary
particles gyration v/c2  0.618   stand for the rest mass and electric charge
origination. The translational zero-point oscillation of the electron, accompanied C  W
pulsation are responsible for its external electric potential.
The spatial image of the hydrogen atom at Golden mean conditions represents the
pair of triplets from sub-elementary fermions of different lepton generation: the proton
 F  F  F p and the electron  F  F  F e , each of them characterizing
by the own rotational-translational dynamics and frequency of C  W pulsation.
The electron with resulting dimension in [C] phase, equal to Compton radius:
L0  /m0c  LL1/2, participate in three dynamic process:
a) fast gyroscopic spinning/rotation with Compton frequency, equal to Golden mean
one and to the fundamental frequency of Bivacuum: 0e  m0ec2/;
b) zero-point vibrations with most probable velocity: ve  c1/2, caused by
C  W pulsation of the unpaired sub-elementary fermion F;
c) rotation around the proton along the 1st orbit with Bohr radius (aB  L0/ of the
atom with velocity (vB  c, corresponding to its standing de Broglie wave condition.
In [W] phase of the electron, the uncompensated subquantum particle of the electron
turns to pair [BVF cumulative virtual cloud (CVC].
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The most probable radius of CVC, as a carrier of EM potential is equal to
(Kaivarainen, 2004):
LWel  1/2/L0  0.786 L0  0.786  aB     I.12
which is about 108 times more than the Compton radius (L0, pertinent for [C] phase of the
electron.
The proton, pulsating like the electron between [C] and [W] phase, participates only in
Golden mean (GM) spinning, providing his mass of rest (m0P origination and zero-point
oscillation, responsible for its electromagnetic potential.
The frequency of correlated [C  W pulsation of triplets of sub-elementary particles of
 generation, forming proton, is much higher (about 1800 times), than that of the electron:
CWP  P  m0Pc
2
  CWe  e
  m0ec2     I.13
There are no charge in [C] phase of the electron and proton and no EM interaction
between them in hydrogen atom. So, the EM interaction in H-atom is switched on and off
in the process of the electron and proton C  W pulsation.
As far, the charge density is oscillating, as a consequence of C  W pulsation of the
spinning electron and its rotation around nuclear, the interpretation of dispersive
Van-der-Waals attraction, as a consequence of coherently flickering charge of atoms and
molecules, remains valid in our model.
In complex neutral atoms, containing the same number of the electrons and protons, the
C  W cycles of each selected [electron  proton] pair - are accompanied by
corresponding quantized 3D standing waves formation.
Standing waves, formed by pairs of electrons with opposite spins and counterphase
C  W and [W  C pulsation, are more symmetric and stable, than in atoms with
unpaired electrons.
Formation of molecules from atoms in a different chemical reactions is a result of
unification of unpaired electrons and creation of additional symmetrical standing waves B.
In accordance to our model, the pulsations of all electrons with opposite spins are
counterphase in atoms and small molecules. This condition defines spatial compatibility
and stability of [electron-electron] and [electron-proton] pairs.
II. Unified Theory (UT) versus Special and General Theory of Relativity
The absence of any difference of light velocity in the direction of Earth orbiting around
the Sun and in the direction normal or opposite to this one in Michelson-Morley experiment
was interpreted by Einstein, as the absence of the ether. This conclusion was used by
Einstein in his Special Relativity (SR) for postulating of permanency of light velocity, but
different time in different inertial systems. The time of inertial system in SR is dependent
on system velocity as respect to the light velocity. The principle of relativity of SR states
that, regardless of an observer’s position or velocity in the universe, all physical laws will
appear constant. From this principle, it follows that an observer cannot determine either his
absolute velocity or direction of travel in space. This principle includes statement of the
absence of the absolute velocity in Nature.
In accordance to our new approach to time problem (section 12.3), the time is a
characteristic parameter of conservative system, equal to infinity in the absence of
acceleration at any permanent kinetic energy of particles, forming such systems. So, in
contrast to special relativity, the time in our theory is infinitive and independent on velocity
in any inertial system. For the other hand at any nonzero acceleration, for example,
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centripetal in the case of orbital rotation of particles/objects the time is dependent on
tangential velocity of these objects (12.18).
II.1 The Difference and Correlation Between
Unified Theory (UT) and General Theory of Relativity
General relativity is based on a set of fundamental principles which guided its
development:
The general principle of relativity: The laws of physics must be the same for all
observers (accelerated or not).
The principle of general covariance: The laws of physics must take the same form in all
coordinate systems.
The principle that inertial motion is geodesic motion: The world lines of particles
unaffected by physical forces are timelike or null geodesics of spacetime.
The principle of local Lorentz invariance: The laws of special relativity apply locally
for all inertial observers.
Spacetime is curved: This permits gravitational effects such as freefall to be described
as a form of inertial motion. Spacetime curvature is created by stress-energy within the
spacetime.
The equivalence principle, which was the starting point for the development of general
relativity, ended up being a consequence of the general principle of relativity and the
principle that inertial motion is geodesic motion. From this principle, Einstein deduced that
free-fall is actually inertial motion. By contrast, in Newtonian mechanics, gravity is
assumed to be a force.
In general relativity, geodesics are the world lines of a particle free from all external
force. In this theory, gravity is not a force but is instead a curved spacetime geometry
where the source of curvature is the stress-energy tensor. Thus, for example, the orbital
path of a planet around a star is the projection of a geodesic of the curved 4-D spacetime
geometry around the star onto 3-D space.
In contrast to GR, our UT assumes, that there are no physical systems in Nature, which
can be considered, as perfectly inertial, i.e. where any acceleration is absent at all.
However, the situations are possible where the opposite accelerations and forces
compensate each other and the resulting one is zero. For example, this takes a place in
freefall process, where the freefal force is compensating the inertial force:
FIf  ma  mg  FFf     II.1
Also in satellite systems, when centripetal, i.e. gravitational: acp  GM/r2 and
centrifugal (acf ) accelerations and forces compensate each other and resulting force Fres is
zero:
Fres  mares  macp  macf  0     II.2
It is so called equivalence principle, used in General Relativity (GR) theory. The kinetic
energy of such mechanical system/object can be permanent, however the potential energy
and force of stretching Fstr of object increases proportianal to sum:
|acp |  |acf | ~ 2GM/r2     II.3
and elastic deformation of the object. At certain big enough stretching energy, equal to
stress-energy, the object can be destroyed and the kinetic energy of such system will
increase also.
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The statement of General Relativity, that condition II. 2, true for geodesic motion, is a
condition of inertial motion of object, as defined by the 1st Newton law, is not correct. The
Newton law of inertia is strictly applicable for ideal conditions, where any kind of forces,
acting on material point/object’s external or internal dynamics (kinetic or potential energy)
are absent.
In General Relativity (GR), geodesics are the idealized world lines of a particle free
from all external force. In GR the gravity is not a force but a curved spacetime geometry
where the source of curvature is the stress-energy tensor. This means, that gravitational
force do not act on particle itself, but on space curvature, changing correspondingly the
trajectory of particle. This principle of GR looks very artificial and nonrealistic. In all
known real examples of geodesic motion, the object/particle is not free from all external
force, but is a result of opposite forces compensation of each other.
Einstein found out, that gravitational field changes the trajectory of probe body from
the straight-line to geodesic one due to curving of conventional two-dimensional surface.
The Lobachevskian geometry on curved surface was used in Einstein’s classic theory of
gravitation. The criteria of surface curvature of sphere is a curvature radius (R), defined as:
R   S       II.4
where S is a square of triangle on the flat surface; R is a sphere radius;  is a sum of
angles in triangle.
The sum of angles in triangle ( on the flat surface is equal to   1800 and curvature
R  . For the other hand, on curved surface of radius 0  R  , the sum of angles is
    S/R2       II.5
When     0, the curvature R  0 is positive; when     0, the curvature
is imaginary (iR.
In our Gravitation theory instead space-time curvature [R], we introduce Bivacuum
Symmetry Curvature (LCur. It is defined, as a radius of sphere of virtual Bose
condensation (VirBC), equal to that of domain of nonlocality in secondary Bivacuum,
generated by gravitating particle with mass (mV and reduced velocity v/c2  0.618  :
R~LCur  LG VirBC 
L0
2  v/c2 3/2
    II.6
where L0 /m0c is the Compton length of particle.
The Bivacuum curvatures, induced by particles with mass, equal to that of the electron
and proton where calculated in this work (chapter 8).
The analogy between R and LCur is obvious. However, we have to mention, that in
accordance to 13.3 the Universe is not flat, but very close to such, even in the absence of
external motion of Bivacuum dipoles, when v  0. This phenomena can be responsible for
gravitating cold dark matter, pertinent even for primordial Bivacuum, i.e. in the absence of
matter and fields. For the other hand, the negative pressure energy in the Universe is a
consequence of antigravitation effect. Its possibility follows from our hydrodynamic model
of gravity, in conditions, when the phase of pulsing particles became opposite.
II.2 The explanation of Red Shift of Photons in Unified Theory
As well, as General theory of relativity (GR), UT can explain the red shift of photons in
gravitational field. The known relation between the negative gravitational potential ( and
the light frequency in this field (, following from GR (Landau and Lifshitz, 1988) is:
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  01  /c2 can be expressed via gravitational field energy of elementary particle:
EG  mV and the total energy of this particle: Etot mVc2 as:
  0 1  mV

mVc2
 0 1  EGEtot     II.7
We can see, that the frequency of light/photon is increasing with increasing the
gravitational field energy.
Using (8.10) for energy of gravitational field and taking into account that mV
m0/ 1  v2/c2 we get for the ratio EGEtot 

c2
:
EGFF /mVc2  /c2  rr  i 1 
m02
mV 2 FF
Dis
or : /c2  rr  i2  v2/c2FF
Dis
    II.8
    II.8a
where: m0
2
mV 2
 mVmV ;
r
r is a ratio of unitary vector to the distance from particle.
The known relation between the shift of light frequency (  1  2 and the
difference in gravitational potentials in place of photon emission (1 and its registration
(2 is:   112/c2. This formula,, can be easily expressed via difference in
corresponding energies of gravitational fields, taking into account that the both potentials
are negative:
  1 EG2  EG1     II.9
If, for example, EG
2 and EG
1 correspond to gravitational fields energies on the Earth
and Sun, i.e. EG
2  EG1, the frequency shift:   1  2 will be negative. This
phenomena is named a red shift.
The increasing of the photons frequency in stronger gravitational field, as compared to
weaker one, follows also from our Unified theory. The energy/frequency of photons in both
- corpuscular and wave phase can be expressed from (7.13 and 7.13b) as:
Eph  hph  CVC  CVC  2mV c2 2m0c
2
1  LphC rotc
2
    II.10
This relation for photon frequency has certain similarity with formula for gravitational
energy/frequency (8.10a,b), also including a sum of energies of positive and negative
cumulative virtual clouds: CVC  CVC , emitted  absorbed in the process of C  W
pulsation of pairs of sub-elementary fermion and antifermion:
EGFF  hG  i CVC
F  CVCF

    II.11
We may see from comparison of II.10 and II.11 that the more is energy and frequency
of gravitational field EGFF  hG, determined by energy of CVC and CVC,
accompanied by excitation of positive and negative virtual pressure waves: VPWq and
VPWq, the more is the positive increment to energy/frequency of photon.
Consequently, the results of GR are reinforced and got a concrete physical
interpretation in the framework of our Unified Theory.
